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CONVENTION NOTES 


Young’s Million Dollar Pier formed an ideal place for hold- 
ing the convention. The weather was propitious and the exhibits 
were all under cover and were placed to much better advantage 
than in previous years. The attendance at the conventions was 
10 per cent. greater than last year and the exhibits occupied 7 
per cent. more floor space. 

* * * * ok * 

A pastor of one of the Atlantic City churches had been in- 
vited to open the Master Mechanics’ convention with a prayer. 
For some reason he was unable to be present and J. H. Setchell 
was called upon to perform this duty. The force of the brief 
petition thus offered by one of the members of the association 
—“one of us’—as a member said—was felt by all present and 
made a very strong impression. Prayers which have been made 
at some of the previous conventions often indicate that the 
speaker is not well informed, or is not in touch with the work of 
the association, and as a result the effectiveness of the prayer 
is often lost. It is to be hoped that those in charge of the pro- 
gram for future conventions will delegate this duty to members 
of the associations. 

* * * * % x * 

Each year a protest has gone up because of the late date at 
which the advance copies of the convention reports are sent out 
to the members, but unfortunately the conditions seem to get 
worse each succeeding year. It is time that the executive com- 
mittes of the two associations took some decided step in this 
matter. The discussions at the conventions show quite clearly 
that the members are not afforded time to digest their reports. 
On large systems the reports should be received in time so that 
the superintendent of motive power, or mechanical superinten- 
dent, could call a meeting of his assistants and subordinates and 
carefully discuss the reports and decide upon the best action to 
be taken by its representatives at the convention. In one instance 
a time had been set for such a meeting, but the reports were re- 
ceived so late that it was necessary to call it off. One super- 
intendent of motive power received the reports only two hours 
before he started for the convention. It should be distinctly un- 
derstood that the delay in issuing these reports is through no 
fault of the secretary, Mr. Taylor; indeed it is a wonder that 
he is able to get them out at all considering the late date at 
which some of them are turned over to him by the committees 
in charge. If it was not for his resourcefulness and hard work 
some of the reports would never have reached the last conven- 
tion in printed form. 

as * * sa K * * 

One feature of the exhibits was the large number of machine 
tools which were displayed. Most of them were shown in op- 
eration, driven by individual electric motors, and were grouped 
by themselves, in a well lighted pavilion. Those in charge of 
these exhibits expressed themselves as well pleased and they 
will undoubtedly return another year. Several machine tool man- 
ufacturers who did not exhibit have decided to do so next year 
and in one or two cases have even gone so far as to apply for 
space at the next convention. It is too bad other technical asso- 
ciations cannot arrange to meet at the same place and about the 
same time as the railroad mechanical conventions in order to take 
advantage of such exhibits. 

od * * * * ' * * 

The committee on subjects of the Master Car Builders’ Asso- 
ciation is to be congratulated upon the wise step which they took 
in suggesting only a very few subjects for the next convention, 
thus allowing more time for the consideration of the reports of 
the standing committees. The work of these standing commit- 
tees is so important and so extensive that nothing should be al- 
lowed to interfere with having it properly presented and dis- 
cussed by the members. It has been suggested that both the 
Master Mechanics’ and Master Car Builders’ Associations might 
do well to pattern after the American Railway Engineering and 
Maintenance of Way Association and have more than one ses- 
sion a day. The present single session is very long and better 
results and much more work could be accomplished by having 
two shorter sessions. 








AMERICAN ENGINEER AND RAILROAD JOURNAL. 








(Established 1832). 
AMERICAN 
ENGINEER 
RAILROAD JOURNAL. 


PUBLISHED MONTHLY 
BY 
R. M. VAN ARSDALE 


140 NASSAU STREET, NEW YORK 





J. S. BONSALL, 


Business Manager. 





R. V. WRIGHT, / 


E . 
B. A. avEamt, ( “Store 





JULY, 1908 








Subscriptions.—$2.00 a year for the United States and Canada; $2.50 a 
year to Foreign Countries embraced in the Universal Postal Union. 
Remit by Express Money Order, Draft or Post Office Order. 
Subscription for this paper will be received and copies kept for sale by the 
Post Office News Co., 217 Dearborn St., Chicago, Il. 
Damrell & Upham, 288 Washington St., Boston, Mass. 
Philip Roeder, 307 North Fourth St., St. Louis, Mo. 
R. Davis & Co., 346 Fifth Ave., Pittsburg, Pa. 
Century News Co., 6 Third St., S. Minneapolis, Minn. 
W. Dawson & Sons, Ltd., Cannon St., Bream’s Buildings, Lon- 
don, E. C., England. 


= 








Advertisements.—Nothing will be inserted in this journal for pay, 
EXCEPT IN THE ADVERTISING PAGES. The reading pages will contain 
only such matter as we consider of interest to our readers. 


Contributions.—Articles relating to Motive Power Department prob- 
lems, including the design, construction, maintenance and operation of 
rolling stock, also of shops and roundhouses and their equipment are 
desired. Also early notices of official changes, and additions of new 
equipment for the road or the shop, by purchase or construction, 








CONTENTS 


Walschaert Vzlve Gear, Pennsy!vania Railroad 
A Labor Leader’s Endorsement of Apprenticeship 
Improving the Efficiency of the Car Wheel 
The Fastest Long Distance Run 
Gas Electric Railway Motor Car 
Freight Car Interchange 
ee CS. ii a a a 
Relative Use of Steam, Water Power, etc 
Coach Paint Shop Records 
Horse Power to Drive Machine 
Method of Straightening Steel Frames of Wooden Freight Cars...... 
ale Odean ae Cale spd cSin od DbsSbaceuvade Sais 
Wood for Paper 
Power Reversing Gear 
Pneumatic Drill Tester 
New York to Chicago by Trolley 
Growth of Electrically Applied Power 
Convention Notes 
M. C. B. Association, Report of 
Air Brake Hose Specifications.... 
Tank Cars 
Laterai Bracing of Steel Freight Cars 
ee ora Chk bbcawse en dws anreescns si beexee 
Automatic Connectors 
M. M. Association, Report of... 
Blanks for Reporting Work en En 
Mechanical Stckers 
Apprenticeship 
3est System of Washing Out and Refilling Locomotive Boilers....... 
Superheating 
Tests of Briquetted Coal 
Subjects 
Value of Specifications to Purchasing Agents 
The Value of Our Manufactured Products..............cceeccecees 
A New High Power Wheel Lathe 
Conservatism on Railroads 
Air Compressor for the Railway Shop 
Flue Welding Machine 
Mesta Gas Engine 
Pipe Threading and Cutting-off Machine 
Steel Tired Car Wheel Lathe 
Fuel Economy 
Horizontal Boring, Drilling and Miliing Machine 
2 Foot Back Geared High Speed Radiat Drill 
Machine Tool Exhibit at Atlantic City 
Fisher Parallel Leg Vise 
Personals 
Catalogs 
Notes 
Convention Exhibits 
* Illustrated articles. 


CONVENTION NOTES 


Young’s Million Dollar Pier formed an ideal place for hold- 
ing the convention. The weather was propitious and the exhibits 
were all under cover and were placed to much better advantage 
than in previous years. The attendance at the conventions was 
10 per cent. greater than last year and the exhibits occupied 7 
per cent. more floor space. 

* * * * ok * 

A pastor of one of the Atlantic City churches had been in- 
vited to open the Master Mechanics’ convention with a prayer. 
For some reason he was unable to be present and J. H. Setchell 
was called upon to perform this duty. The force of the brief 
petition thus offered by one of the members of the association 
—“one of us’—as a member said—was felt by all present and 
made a very strong impression. Prayers which have been made 
at some of the previous conventions often indicate that the 
speaker is not well informed, or is not in touch with the work of 
the association, and as a result the effectiveness of the prayer 
is often lost. It is to be hoped that those in charge of the pro- 
gram for future conventions will delegate this duty to members 
of the associations. 

* * * * % x * 

Each year a protest has gone up because of the late date at 
which the advance copies of the convention reports are sent out 
to the members, but unfortunately the conditions seem to get 
worse each succeeding year. It is time that the executive com- 
mittes of the two associations took some decided step in this 
matter. The discussions at the conventions show quite clearly 
that the members are not afforded time to digest their reports. 
On large systems the reports should be received in time so that 
the superintendent of motive power, or mechanical superinten- 
dent, could call a meeting of his assistants and subordinates and 
carefully discuss the reports and decide upon the best action to 
be taken by its representatives at the convention. In one instance 
a time had been set for such a meeting, but the reports were re- 
ceived so late that it was necessary to call it off. One super- 
intendent of motive power received the reports only two hours 
before he started for the convention. It should be distinctly un- 
derstood that the delay in issuing these reports is through no 
fault of the secretary, Mr. Taylor; indeed it is a wonder that 
he is able to get them out at all considering the late date at 
which some of them are turned over to him by the committees 
in charge. If it was not for his resourcefulness and hard work 
some of the reports would never have reached the last conven- 
tion in printed form. 

as * * sa K * * 

One feature of the exhibits was the large number of machine 
tools which were displayed. Most of them were shown in op- 
eration, driven by individual electric motors, and were grouped 
by themselves, in a well lighted pavilion. Those in charge of 
these exhibits expressed themselves as well pleased and they 
will undoubtedly return another year. Several machine tool man- 
ufacturers who did not exhibit have decided to do so next year 
and in one or two cases have even gone so far as to apply for 
space at the next convention. It is too bad other technical asso- 
ciations cannot arrange to meet at the same place and about the 
same time as the railroad mechanical conventions in order to take 
advantage of such exhibits. 

od * * * * ' * * 

The committee on subjects of the Master Car Builders’ Asso- 
ciation is to be congratulated upon the wise step which they took 
in suggesting only a very few subjects for the next convention, 
thus allowing more time for the consideration of the reports of 
the standing committees. The work of these standing commit- 
tees is so important and so extensive that nothing should be al- 
lowed to interfere with having it properly presented and dis- 
cussed by the members. It has been suggested that both the 
Master Mechanics’ and Master Car Builders’ Associations might 
do well to pattern after the American Railway Engineering and 
Maintenance of Way Association and have more than one ses- 
sion a day. The present single session is very long and better 
results and much more work could be accomplished by having 
two shorter sessions. 











MASTER CAR BUILDERS’ ASSOCIATION 





FORTY-SECOND 


The first session of the 42nd annual convention of the Master 
Car Builders’ Association was called to order on Young’s Million 
Dollar Pier at Atlantic City, on June 17, 1908, the president, 
George N. Dow, being in the chair. Following a prayer by the 
Rev. Newton D. Caldwell, the Hon. F. P. Stoy, mayor of Atlan- 
tic City, welcomed the association in a brief address, to which 
reply was made for the association by Eugene Chamberlain. 

The address of the president drew attention to the work which 
the present convention should attend to, as well as indicated 
general lines of progress that should be followed in the future. 
He stated that the two great objects of the association were, 
first, to promote uniformity in car construction and, second, to 
secure the most economical results in the interchange of traffic 
between the railroads of the country. These are so closely re- 
lated as to compel the careful observance of the standards of 
the association if the best results are to be obtained in inter- 
change. He drew attention to the careful scrutiny which the 
standards of the association are being given by the operating 
officials and to the great importance that they should be given 
the very closest attention. Some of the recommendations which 
the president wished to draw to the attention of the members are 
best given by quotations from his address as follows: “The 
necessity for co-operation and co-ordination of the work of the 
various railway associations has led the American Railway 
Association to propose changes in its organization which will 
admit of more harmonious relations between the various rail- 
way associations, and at the same time tend to centralize the 
recommendations for authoritative action with that association. 
In view of the nature of a great deal of the work of the Master 
Car Builders’ Association, it is important that this association 
co-operate to the fullest extent with the American Railway Asso- 
ciation, and in order that this may be accomplished some change 
in the constitution and by-laws of the Master Car Builders’ 
Association will be necessary. 

“The constitution at the present time does not provide for 
filling vacancies which may occur in the office of the president 
and vice-president or members of the executive committee, ex- 
cept by election at the convention, nor is it required that these 
officers of the association and members of the executive com- 
mittee should actually be engaged in the railway service. I 
would therefore recommend that the constitution be changed to 
cover these points, after the subject is given full consideration 
by the proper committee. 

“In the past, a large list of subjects has been referred to the 
association, and in the future, I would recommend reducing the 
list so as te give better opportunity to investigate and discuss 
the subjects more thoroughly. 

“The adoption of a standard M. C. B. coupler. Several years 
ago an ineftectual effort was made in that direction. I believe 
the time is now ripe for such action. 

“There has been a steady increase in the use of steel in car 
construction. ‘The steel car has come to stay and I believe this 
association should give attention to this important matter to the 
end that its use may be extended more and more. I would rec- 
ommend the appointment of a committee on standard steel 
shapes. 

“Several years ago the question of the adoption of standard 
dimensions for the box car recommended by the American Rail- 
way Association was considered, and a system of framing only 
was accepted. The question was not given the consideration it 
deserves and to my mind is one that should be revived and 
studied to a conclusion. This subject at that time was referred 
to us by the American Railway Association, and we should com- 
plete our work and carry out the instructions given us. The 


appointment of a committee on this subject should be considered 
by your executive committee.” 
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The report of the secretary showed the total membership to be 
726, of which 424 were active members, 275 representative, 13 
associate, and 14 life members. The number of cars represented 
in the association was 2,283,330, an increase of 28,933 for the 
year. The report showed that durimg the year twenty-nine rail- 
roads and private car lines had signified their desire to become 
subscribers to the rules governing interchange of freight cars. 
Five railroads had also advised of their acceptance of the code of 
rules governing the interchange of passenger equipment. The 
dues for the year 1909 were fixed at $4.00 per vote. 

‘the address of E. A. Moseley, secretary of the Interstate Com- 
merce Commission, received the closest attention. . Mr. Moseley 
drew attention to the new employer’s liability law passed by the 
1ecent Congress, which greatly increases che financial resporst- 
bility of interstate carriers to their employees and makes it neces- 
sary for them to exercise the greatest care in the employment of 
men, as well 2s in keeping all equipment in proper repair. 

Attention was drawn to a decision rendered in the Supreme 
Court, which held that the variation in the height of couplers is 
downward from 34% in. so that draw-bars on standard gauge 
freight cars must not be higher than 34%, nor lower than 31% 
in. to comply with the law. Another principle of fundamental 
importance in connection with this case was the decision, in 
unmistakable language,*that the statute imposed upon common 
carriers the absolute duty of keeping their equipment in the 
condition required by law at all times and the exercise of reason- 
abie care in this respect was no defence. 

Mr. Moseley drew attention to the legislation now pending 
before the Congress which aims to make the standards of the 
M. C. B. Association for the protection of trainmen the law of 
the land. This goes to indicate the great importance of the 
standards of the association and emphasizes the care with which 
thev should be adopted. 

Frosecutions for the violation of the safety appliance law to 
the number of 2,260 were filed in court during the preceding 
year. Mr. Moseley stated that the general condition of equip- 
ment throughout the country now showed such marked improve- 
ment that he believed the time was near when these appliances 
would be kept in the best possible condition and that the neces- 
sity for prosecution would-be eliminated. 

Following this address, the secretary announced that the execu- 
tive committee submitted to the association for approval for 
honorary membership, the name of A. G. Steinbrenner, who had 
been a member of the association since 1883. This membership 
was approved. 

The secretary announced that certain proposed amendments 
to the constitution had been received and would be sent to the 
members before the end of the year. The chair was authorized to 
appoint a sub-committee of three members of the executive com- 
mittee of the association to confer with the proper committee 
of the American Railway Association and report to the executive 
committee so that the recommendations as to changes in the 
constitution and by-laws, necessary to secure greater co-operation 
between the American Railway Association and other railroad 
associations, might be distributed to members before December 
15, 1908. 

REVISION oF SrANDARDS AND RECOMMENDED Practice.—The 
report of this committee was read by C. A. Seley in the absence 
of the chairman, T. S. Lloyd. The report was very complete and 
practically all of the recommendations of the committee were 
ordered to be submitted to letter ballot. In addition to these a 
suggestion by O. C. Cromwell in regard to the joining of the 
taper to the straight portion at the center of axles, which had 
been disapproved by the committee, was approved and ordered to 
be submitted to letter ballot. An appendix to the committee 
report, regarding the size of brake shoe hangers and the design 
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of heavier springs under truck bolsters for 100,000 lb. capacity 
cars, was read by Mr. Seley. The suggestions by John McE. 
Ames in regard to flooring, shown on sheet M. C. B. 24, and by 
Mr. McKeen, concerning an error in drawing on M. C. B. sheet 
9, and of Mr. Gibbs concerning the welding of brake shafts, were 
all approved and ordered to be submitted to letter ballot. 


TripLeE Vatve Tests.—The report was read by Mr. Pratt, re- 
ceived and the committee continued. 

BRAKE Suor Trsts.—The report of the committee was read by 
Dr. Goss, who also submitted a criticism from F. W. Sargent 
concerning the designation of brake shoes in the report of the 
test and suggesting that they be designated by trade names rather 
than by the marking on the shoe. The report was briefly dis- 
cussed by Mr. Sanderson and Mr. Muhlfeld, the latter offering 
a motion that the committee’s report be accepted and that it be 
given the necessary additional facilities for carrying out its work 
and be requested to submit a proposed specification covering the 
items of material reinforcement, test and limits of allowable 
wear which Wil! cover the most suitable brake shoe for steel tired 
and cast iron wheels in passenger and freight service under the 
different braking pressures. This motion was carried. 

Test or M. C. B. Coupiers.—The report of the committee was 
presented by Mr. Curtis, who drew attention to some slight 
changes made in the diagram showing the bracket for the un- 
coupling lever, which accompanied the original report. These 
changes were slight and have been made for the purpose of 
avoiding some patents. The corrected drawing will be shown in 
the proceedings for the year. Mr Curtis emphasized the neces- 
sity for very close inspection of the attachment of the yoke to 
the butt of the coupler. 

Mr. Muhlfeld spoke in favor of the suggested increase in the 
size of yoke rivets and stated that he believed careful considera- 
tion should be given to the use of abutting lugs. His experience 
in this connection was that it was not necessary to do any ma- 
chining in order to make a proper fit. Attention was drawn to 
the advisability of forming the gibs on the coupler yokes by bend- 
ing instead of upsetting the metal, the former being much 
stronger as shown by tests. Mr. Muhlfeld moved, which motion 
was carried later, that this committee be requested to submit 
recommendations covering a material specification for coupler 
head castings, which will incorporate the chemistry, or, at least, 
the maximum allowable limit of certain elements in addition to 
the minimum allowable cross sectional area of metal between 
the face and the knuckle lock cavity and at the junction of the 
guard arm and the body of the coupler head. 

Mr. Kleine did not consider it advisable to include a chemical 
analysis in the specifications. Mr. Fowler was opposed to the 
including of a chemical analysis in the specifications, as was also 
M;:. Clark. 

R. P. C. Sanderson spoke on the subject of side and bottom 
operating uncoupling devices, stating that he believed that this 
matter needed more attention, as he was convinced that it would 
be necessary to come to this type of operating device before very 
long. His experience had shown that these uncouplers were satis- 
factory if properly designed. Mr. Sanderson also spoke at some 
length in regard to the use of dead blocks, which he believed 
would soon come into general use, especially with steel cars. 
He reported a number of tests that had been made and showed 
a diagram from a compression test of an oak block, which very 
closely approached that of a good friction draft gear. 

Mr. Hennessey regretted that the committee did not give 
greater attention to the side and bottom operating couplers, since 
this type is now practically a standard on some roads. 

Mr. Brazier stated that he hoped members would make experi- 
ments with the side operating coupler, with a view of seeing if 
better results could not be obtained than with the overhead 
type. 

Mr. Marden (Boston and Maine) spoke in favor of the side 
uncoupling device, and also of the use of dead blocks. His 
experience with the latter had been very satisfactory. 

Mr. Stark, a member of the committee, was not in favor of 
embodying a chemical analysis in the specifications and did not 
believe that side operated couplers would be satisfactory. He 






stated that the committee had in mind the tests suggested by 
Mr. Sanderson and were planning to make them during the 
coming year. 

Mr. Schroyer stated that the great cause of breakage of links 
and clevices is the fact that they are made of malleable iron. He 
was not in favor of a specification which embodied a chemical 
analysis, believing that a physical test was all that was needed. 
He spoke in favor of wooden dead blocks on cars. 

Mr. Gaines spoke in favor of the dead block. 

The report of the committee was then accepted and its rec- 
ommendations were ordered to be referred to letter ballot. 

ARBITRATION COMMITTEE.—The decisions of this committee 
were formally accepted by the association and suggestions for 
changes in the rules, whick were given in a supplementary re- 
port, were also approved. 

REVISION OF RULEs For Loapinc Lone Matertat.—The report 
of this committee recommended that the rules for loading long 
material should be advanced from recommended practice to 
standard. This suggestion was referred to letter ballot, as were 
also the other recommendations of the committee. 

Cast Iron WuHFELS.—The report of this committee was, in the 
absence of Mr. Garstang, presented by Mr. Lockwood, who 
stated that the report was not signed by the entire committee and 
that Mr. Muhlfeld wished to present a minority report. This 
minority report wes then presented and after a short discussion 
the subject was recommitted to the committee. 

A motion was made by Mr. Crawford to the effect that the 
opening in the gauge for condemning M. C. B. standard 
wheeis be changed from 11/16 to 1 in. for wheels under cars 
of 80,000 and 100,000 Ibs. capacity and be changed from 1 in. to 
15/16 in. for wheels under cars of less than 80,000 lbs. capacity. 
This motior. was carried. 

JourNAL Box AND PEDESTAL FoR PASSENGER CARS WITH 5 X 9 
AND 534 x I0 IN. JouRNALS.--The report of this committee was 
presented and referred to letter ballot. 

MARKING OF FREIGHT Equipment Cars.—The report of this 
committee was presented and referred to letter ballot. 

Arr Brake Hose Specirications.—The report of this commit- 
tee was received and the committee continued. 

On motion of Mr. Stark the matter of air brake hose in con- 
nection with the rules of interchange was referred to the execu- 
tive committee with power to change the rules, in respect to hose, 
according to its best judgment in the matter and the date for 
putting these rules into effect should be changed to Sept. 1, 1909. 


AUTOMATIC ConNEcTORS.—-The report of the committee on 
this subject was presented and the committee was continued with 
instruction to investigate further. 

Laterat BractnGc oF STEEL FreticHt Cars.—The report of this 
committee was received and the committee continued to investi- 
gate the service conditions relative to steel underframe and all 
steel cars ard attempt to decide on some general specification for 
the application of a lateral bracing, especially between the body 
bolster and end sill. 

SipE BEARINGS AND CENTER PLATES FOR FREIGHT AND PASSEN- 
GER Cars.—The report of the committee was presented by Mr. 
Sanderson and a mirority report by Mr. Crawford. Mr. Muhl- 


_feld spoke in favor of the minority report. No action was taken 


on the recommendations and the committee was continued and 
instructed to conduct laboratory and service tests of antifriction 
center plates and side bearings. 

STEEL PASSENGER CArS.—The report of this committee was 
presented but the lateness of the hour prevented any discussion. 

HEATING AND VENTILATING PASSENGER Cars.—The report was 
presented by S. G. Thompson, chairman, and on motion was re- 
ceived with the thanks of the association. 

ProTecTIVE Coatincs ror STEEL Cars.—The report of this 
committee was presented by G. E. Carson, chairman, was received 
and the committee continued. 


Location oF Enps or RUNNING Boarps.—The committee on 
this subject presented a brief progress report, which was re- 
crived and the committee continued. 

STANDARDS FOR THE PROTECTION OF TRAINMEN.—The report of 
this committee was presented by C. A. Seley, chairman, who 
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drew attention to some minor changes that had been made in the 
wording of the report as originally sent out. 

A motion by Mr. Brazier, amended by Mr. Sanderson, was 
carried, which stated that the report be accepted and referred 
to the executive committee; that the corrections recommended be 
made and suggestions from members as to modifications in the 
recommendations be considered by the executive committee if 
received before July 6, 1908, and that the report in its corrected 
form should be submitted to letter ballot. 

The motion was then carried directing the executive commit- 
tee to appoint a standing conimittee on “standards for the protec- 
tion of trainmen.” 

0X Car Doors Anp Fixtrures.—The report of this committee 
was presented and the committee continued to consider sugges- 
tions which were made during the discussion and to report again 
next vear 

discussion of this report was on the construction of the 
bottom door guide bracket, which was believed to have too larg: 
an extension: the securing of the door hangers and the securing 
of the hand holds to the door. Also the connection of the door 
hasp catch and the protection strip on the bottom of the door, 
which was not believed to be heavy enough. 

rank Cars.—The report ot this committee was presented by 
\. W. Gibbs. chairman, who also recommended that the appendix 
be included with the rest of the report. The motion was carried 
that the report of the committee. including the appendix, should 
be received and referred to letter ballot. The committee was 
continued. 

Supyects.-—The report ef this committee was received and 
reierred to the executive committee for consideration: 

\SSOCIATE AND Lire Memnersnie.—The name of Dr. Charles 
H. Benjamin, Dean of the School of Engineering, Purdue Uni- 
versity, was approved for associate membership by the executive 
committee and notice was given that a vote would be taken on 
this proposal a year hence. 

Che executive committee approved the applications for lif 
membership of W. H. Thomas and C. H. Cory, who joined the 
association in 7888. 

Topica Discusstons.—On account of the shortness of time 
and the great importance of the reports of standing committees, 
practically all of the topical discussions, which were assigned to 
different members, were not reached, and permission was given 
to such members to submit what they desired to say on the sub- 
ject in writing, for the purpose of including it in the printed 
proceedings. There were no discussions on any of the topical 
discussions, with the exception of the one on the limits of the 
length of journals, which will be reviewed next month. 

ELecTion OF OrFicers.—Che clection of officers for the ensuing 
year resulted as follows: 

President, R. F. McKenna, M. C. B., D. L and W. R. R., 
Scranton, Pa 

ist Vice-President, F. H. Clark, G. S. M. P., C. B. & Q. R. R., 
Chicago, Ill. 

2nd Vice-President, T. H. Curtis, S. M. P., L. & N. R. R,, 
Lonisville, Ky. 

3rd Vice-President, Le Grand Parish, S. M. P., L. S. & M. S. 
Ry., Cleveland, O. 

kxecutive Committee, J. E. Muhlfeld (B. & O.), C. E. Fuller 
(U. P. R. R.), H. D. Taylor (P. & R. R. R.), J. F. Walsh (C. & 
O. Ry.) and C. A. Schroyer (C. & N. W. R. R.) 





ABSTRACTS OF COMMITTEE REPORTS 


Air-Brake Hose Specifications. 


Committee—Le Grand Parish, chairman; J. Milliken, R. W. 
Burnett, J. A. Carney, R. F. Kilpatrick. 


In 1906 the committee made recommendation that a chemical 
test be incorporated in the specifications for air-brake hose. It 
has been found,-however, that this is not practicable and we 
therefore withdraw this recommendation. 

As the wrapped air-brake hose specifications are now the stand- 
ard and the woven and combination woven and wrapped specifi. 





cations are recommended practice, the committee has recom- 
mended to the committee on standards and recommended prac- 








tices that the specifications which are now recommended practice 
for woven and combination wrapped and woven air-brake hose 
be advanced to a standard of the Association. 

The rules which go into effect September 1, 1908, require the 
use of standard hose, and unless the specifications for woven 
and combination wrapped and woven hose be advanced to a 
standard together with the wrapped hose, the use of this type 
of hose will not be permitted. 

It has been brought to the attention of the committee that, on 
account of the damage continually done to the nipple end of 
hose, possibly hose built up by reinforcement or protection at the 
ends may prove an effective and economical proposition. While 
the committee has given consideration to this it is not yet in a 
position to make more definite recommendation than to empha- 
size the necessity of maintaining the present specifications an 
other year. 


Tank Cars. 


Committee—A. W. Gibbs, chairman; C. M. Bloxham, W. Mc- 
Intosh, S. K. Dickerson, F. T. Hyndman. 


At the 1907 convention the paragraph relating to the axle re- 
quirements and the stenciling of the tank cars with light weight 
and capacity or light weight and maximum weight was discussed 
and some exceptions taken. The opinion was expressed that 
such markings would bring about complications *with the traffic 
rate schedules based upon a weight per gallon and the capacity 
of the car in gallons, but it was considered essential that some 
maxinium or limit weight marking should be placed upon tank 
cars to enable inspectors to determine whether the strength of 
axles and trucks were sufficient to carry the load. This resulted 
in the following motion being carried at the convention: That 
the recommendation of the committee be accepted and referred 
to letter ballot, eliminating the capacity of the cars, the amend- 
ment being proposed by Mr. Crawford and accepted by Mr. 
Schroyer: That the proposition should be submitted to letter 
ballot under two headings. 

The following questions were submitted to letter ballot and 
both failed to receive the necessary two-thirds vote: 

89. Tank car specifications, including provision for stenciling 
light weight and capacity 

90. Tank car specifications, excluding provision for stenciling 
light weight and capacity. 

It is quite evident that two questions as appearing in letter 
ballot did not cover the views of the members as expressed in 
the discussion, namely, light weight and capacity markings 
were objectionable from a traffic schedule standpoint and that a 
maximum weight was necessary to enable inspectors to deter- 
mine the strength of axles and other parts of trucks. 

A further canvass of the situation has been made and it is 
found from a traffic viewpoint that there are no objections to 
stenciling tank cars “Limit Weight,” which will afford inspectors 
all the necessary information from a safety standpoint, but will 
have absolutely no bearing on the traffic question of how much 
is lading and how much is car. 

This will involve some change in the requirements for tank 
cars as submitted last year relating to axles, besides which it is 
desirable to make slight modifications in some of the other de- 
tail requirements to bring them up to date. 

[Changes recommended in the report not reproduced.] 

The committee would recommend that the following specifica- 
tions be submitted to letter ballot for adoption as recommended 
practice : 

1. Tank car specifications, with the exception of axle require- 
ments, presented last year with the modifications suggested in 
this report, it being understood that the axle requirements and 
stenciling limit weight will be voted upon separately. 

. Axle requirements with the provision that the tank cars be 
stenciled Limit Weight. 


+1 


Lateral Bracing of Steel Freight Cars. 


Committee—R. B. Kendig, chairman; W. F. Bentley, W. F. 
Eberle, W. T. Gorrell, F. W. Dickinson. 

The work of the committee on this subject was outlined by 
the committee on subjects at last year’s convention in the fol- 
lowing manner: 

“The majority of wooden cars have no diagonal bracing in the 
underframing, depending on bolted joints and connections to 
keep the bodies square. In the case of a severe shock a wooden 
car will spring and give, but return to its former lines, while cars 
of steel or composite construction, on account of inability to 
spring after a severe shock, will remain sprung and bent out of 
line. The same committee to investigate the design of the upper 
framing of box cars.” 

A circular of inquiry met with response representing 40 ner 
cent. of the total number of cars represented. The information 
elicited shows such a marked division of opinion and practices 
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that the committee does not feel competent to present a recom- 
mendation on lateral bracing for steel cars which would prob- 
ably be acceptable even to a small minority of the Association. 

After defining the term lateral bracing to mean either gusset 
bracing at the connection of bolster and longitudinal sills, or 
diagonal struts, between the bolster and end sill, it developed 
that no steel underframe cars were reported without lateral 
bracing in one form or another. Different designs of cars re- 
quire different treatment as to their lateral bracing, so that it 
would be impossible to design a bracing arrangement suitable for 
application to all classes of cars. 

Concerning the upperframing of box cars, below are quoted 
two replies received in answer to the question as to what is con- 
sidered the essential features in the design of framing of super- 
structure for steel box cars. These replies are fairly repre- 
sentative of all the suggestions offered, either one of which has 
considerable merit. 

“I would consider as an essential feature in the design of steel 
underframing the use of standard sections, angles, channels, and 
‘Z’ bars, with as simple and direct connection to sills and plates 
as possible. I would tie the corner members back with metal 
girths to all side members extending back to door posts. I would 
consider the side framing as carrying its proportion of the lading 
and structure, and proportion the members accordingly. I would 
give the end lining full bearing against the end framing, which 
would be moderately heavy and well secured and thereby resist 
the shocks of shifting loads. It is well-nigh impossible to do 
this in wooden-car construction, and one of the strongest points 
for steel superstructure is in the above advantage.” 

“A light frame steel side with riveted gusset connections at 
the corners and junctions of diagonal braces with posts and sills. 
On account of its depth this side truss can be required to carry 
a considerable portion of the load to the bolster, which will 
deliver it direct to the center plates. It is desirable to have this 
steel framing exposed, use no outside sheathing, but double lin- 
ing of say 134-inch tongue and grooved timber carriage bolted 
to steel frame. The ends of the car must be of fairly heavy 
steel construction, also made of 134-inch inside lining, flashing 
to be used at the top of the lining to insure watertight joints. 
Steel carlines and light steel plate roof protected from damage 
by boards above.” 

There were only four roads reported as having experience with 
metal upperframing for box cars, and in consequence the com- 
mittee does not fee] that a conclusion can be drawn from the 
experience obtained from these examples which would warrant 
it in presenting a standard design of upperframing for the con- 
sideration of the association. 

The committee does not believe that the work delegated to it 
by the association can be accomplished with any degree of satis- 
faction at the present time and therefore recommends its dis- 
charge. 





Steel Passenger Cars. 


Committee—A. M. Waitt, chairman; W. R. McKeen, Jr., T. 
Dunbar, J. McE. Ames, C. A. Lindstrom, W. B. Ott, R. L. Gor- 
don. 


The committee appointed to report upon steel passenger cars 
was directed by the executive committee of the Association to 
investigate that subject and advise the Association on the fol- 
lowing five headings: 

1. To consider the question generally, 7. ¢., as to what is being 
done in this direction. 

2. To recommend a standard sectional area for the center sills 
and cover plates. 

3. To consider the relative merits of steel passenger cars with 
upper decks and those with a semi-elliptical section without an 
upper deck. 

4. To consider the best construction of flooring. 

5. To consider the relative merits of various materials for in- 
side finish for fireprcof construction. 

GENERAL HISTORY UP TO 1908. 

The consideration of a change in the construction of passenger 
equipment cars in this country from what has been termed “wood 
construction” to “metal construction” has been brought more 
prominently before the railroad world during the last six to eight 
years, although the possible use of metal for such purposes was 
considered many years before, for we find that as early as 1854 
designs of passenger cars were prepared by Mr. B. B. Lamothe, 
in which the superstructure was of metal but the end and sills 
remained of wood. Very little progress, however, was made 
until about 1902, when the question of the use of metals was 
prominently brought forward, due to various causes, among 
which may be mentioned as the most important: 

(a) The burning of wooden cars in wrecks, and frequent de- 
struction of human life by fire; 

(b) The splintering of the large wooden sills, etc., when cars 
were wrecked, causing injury and death; 

(c) The scarcity of lumber suitable for sills, stringers, etc.. 
and the threatened exhaustion of such material. 











While these three conditions are most important, there are a 
number of other reasons for the use of steel which may be men- 
tioned, as, for instance: 

(d) In collision with wooden freight cars the passenger equip- 
ment had some chance to escape from total destruction, but with 
the very large increase of steel freight cars this opportunity 
does not longer exist; 

(e) Increased speeds, greater train length, and larger capacity 
of cars. Although the wooden cars have been improved by in- 
creasing the strength of parts affected by the pulling and buffing 
stresses, by the use of metal platforms, the application of vesti- 
prey buffers, etc., yet these expedients are little better than make- 
shiits. 

In 1902 the rapidly increasing use of electric motor cars caused 
Mr. George Westinghouse to call attention to the dangers of fire 
incident to the use of electric power, and to suggest the use of 
non-inflammable materials, especially in cars for elevated and 
subway service, where it woula be difficult for passengers to 
leave the cars rapidly. The accident in the Paris subway some 
years ago illustrates what may happen. Brief references to elec- 
tric aud other motor cars is, therefore, considered essential in 
this report, as the construction of these cars has had an impor- 
tant influence in the development of steel passenger car con- 
struction, and unquestionably the knowledge and experience ob- 
tained in the building of such cars, together with the satisfac- 
tory results derived from the use of steel freight cars, has been 
largely responsible for what is now being accomplished with 
passenger equipment cars generally. 

In addition to this, with the increased requirements of thickly 
populated districts and the rapid development of electric and 
other power for transportation, the average motor car has grown 
to such proportions that to-day it approaches closely the average 
steam car, and there are, even now, some cars in service which 
have been designed to meet the requirements of both steam and 
electric service. 

In 1902, the Illinois Central Railroad Company and the Pressed 
Steel Car Company, each independent of the other, started to 
prepare designs embodying the use of steel in passenger cars. 

The design prepared by the Illinois Central Railroad* was 
utilized in the building of some composite steel cars with side 
doors, the first cars being ready for service during the summet 
of 1903. It is generally supposed that the appearance of these 
cars started the era of steel passenger car construction in this 
country. 

The design prepared by the Pressed Steel Car Company em- 
bodied the use of steel in the underframe and trucks only, as it 
was thought that a gradual introduction of steel would meet with 
more favor than a radical change. This design was submitted 
to several railroad officers, but while some thought that steel 
would eventually have to be used and the constructions were in 
the right direction, others thought it was too far advanced for 
present requirements; and, again, others thought it did not go 
far enough and that, when a change was made, the upper fram- 
ing as well as the under frame should be made of steel. The 
result of the various opinions was that no cars were built. 

In 1903, the Pressed Steel Car Company built for the North- 
western Elevated, of Chicago, thirty-five pressed steel under- 
frames for elevated service. The superstructure of these cars 
was built by the St. Louis Car Company, and was of wood. These 
underframes were constructed of two inverted pressed steel fish- 
belly-shaped side sills, 17 inches deep at the center and Io inches 
deep over the bolsters. The balance of the underframes being 
made of pressed parts and rolled shapes, no truss rods were 
used, as the side sills were of sufficient strength to carry the 
lading. The inverting of the sills made them invisible from the 
outside, and the appearance of the cars was the same as the 
ordinary wooden car. These cars are giving very good satis- 
faction in service. 

Following this the committee presented brief descriptions of 
the following all-steel cars: Interborough,” 1904; the Erie Rail- 
road baggage car and the New York, New Haven & Hartford 
Railroad postal and express car, 1904; New York Central * motor 
car, 1906; Southern Railway * composite car, 1906; Pennsylvania 
Railroad® steel cars, 1906; Harriman Lines* cars, 1906; Long 
Island Railroad* passenger car, 1906: Santa Fe* postal car, 
1905; St. Louis and San Francisco paggenger car, 1907. 


MOTOR CARS. 

A design of car which has been developed in the last_ few 
years and is now receiving a great deal of attention, is the Union 
Pacific ® gasoline motor car, built by the Union Pacific Railroad 
at its Omaha shops. Some twenty of these cars are now in ser- 


+ 1 See - ERICAN ENGINEER, June, 1908, page 204; September, 1903, page 
227, and October, 1903, page 359. 
AMERICAN ENGINEER, October. 1904, page 375. 
AMERICAN ENGINEER, March, 1907, page 81. 
AMERICAN ENGINEER, July, 1906. page 260. 
AMERICAN EncIneer, April, 1907, page 136, and June, 1907, page 232. 
AMERICAN ENGINEER, January, 1907, page 6, and December, 1907, page 
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> AMERICAN ENGINEER, February, 1907, page 41. 

8 AMERICAN ENGINEER, October, 1906, page 397. (Steel Underframe.) 

® AMERICAN ENGINEER, August, 1905, page 294; November, 1905, page 
420; Mav, 1906, page 187. 
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vice, and a number more are being constructed; and, aside from 
the mode of propulsion, they embody some very distinct depar- 
tures from the old construction of railroad cars. 

The upper deck and deck sash have been replaced by semi-cir- 
cular roof, and thereby a reduction of 24 inches in overhead 
clearance is obtained. The ends of the car are so constructed as 
to reduce the wind resistance as much as possible. The con- 
ventional rectangular windows are replaced with round metal 
sash 24 inches in diameter. Another noticeable feature in these 
cars is the absence of vestibules and steps at the ends of the car 
and the introduction of side doors at the center. The cars are 
practically all-steel. 

A general idea of the extent to which the all-steel principle is 
being applied to this class of equipment may be obtained from 
the following statement. This statement is not necessarily com- 
piete, but covers all the different motor type of cars of which 
the commtee could learn: 


Road. No. Cars. Service. Built. 
Inter. Rapid Transit Co....... 300 Subway Electric .....0.0sce0 1904 
Long Island R, R. Co........ 134 Suburban Electric .......... 1905 
New York Central R. R. Co... 125 Suburban Electric .......... 1906 
Hudson Terminal Company... 50 Subway Electric ....ccsesecs 1907 
ee ee. Sy eee Motor for Surface Tracks.... 1907 
eS 2 ee eee 1 Motor for Surface Tracks.... 1907 
Inter. Rapid Transit Co....... 50 Subway Electvic ...cccccccss 1907 
N. Y. & Queens County R. R. 40 BYGCY EMG 2. ccccccccce 1907 
Oe ee ee eee 20 Gasoline Motor for Surface 

WRN rb bc ceeebawen caus 1906-7 
oetods: EIACNG 6 dnc cess cducs 45 Electric Elevated ........... 1907 
Phiia. Elec. Elevated Ry...... 80 Elevated and Subway Electric 1906 


Union Pues B. Be ccsccccies 22 Gasoline Motor (under construction) 
PULLMAN COMPANY—STEEL SLEEPING CAR. 

The designing and construction of an ail-steel sleeping car 
presents a somewhat more difficult problem than that of an ordi- 
nary coach. Nevertheless, the Pullman Company has given the 
matter considerable study and attention during the past few 
years, and early in 1907 completed an experimental car, “The 
Jamestown.” ** This car was also, to a certain extent, an exhibi- 
tion car, and it was one of the efforts of the builders to pro- 
duce, as nearly as possible, a composite steel car without sug- 
gesting in its appearance the use of steel. 

EUROPEAN STEEL CAR CONSTRUCTION. 

One of the members of this committee had the opportunity to 
spend a couple of months in Europe this last winter, which time 
was partly devoted to the examination of a number of car works 
in England, France, Germany, Sweden, Austria and Hungary, 
with a view to learning European practices in regard to the 
building of steel cars, so that the benefit of such investigations 
would be available to the Master Car Builders’ Association in 
this report. 

(hese investigations revealed that while steel underframe cars 
have been in use in Europe for forty or fifty years, or perhaps 
longer, there are very few passenger cars being built in any of 
the shops visited in the various countries enumerated, in which 
passenger cars were built, with steel upperframes as well as 
with steel underframing, the general practice being to place a 
wooden body on a steel underframe and cover the outside of 
the body with 1-16-inch steel plates, which gives the appearance 
of a steel car, these steel cover plates being secured with small 
screws to the wooden posts, sill and braces. 

The underframe is constructed in numerous ways, some being 
of the fish-belly type, made either in pressed steel or of plates 
and angles, and the other types being usually “I” beam or chan- 
nel side sills held from deflection by means of truss rods in the 
way usual on wooden cars. The construction of these under- 
frames is, however, of such nature, due to the quite different 
way in which the draft riggings are applied to European cars, 
that nothing of importance can be learned from them, the draft 
arrangements being of the continuous type and the buffing 
stresses being taken on side buffers. These cars have no heavy 
center sill construction, as is required on American cars, where 
not only the pulling, but also ‘the buffing stresses are generally 
taken by the center sills. 

A notable feature in connection with European cars is that 
all trucks, whether four-wheel or six-wheel, used on the later 
equipment, are made of steel, no wooden trucks being used. The 
steel trucks are of various constructions, but the majority are 
of pressed steel of either the Fox type or types resembling the 
Fox. A number of trucks are, however, in use in which the 
side framing and cross framing are composed of “I” beams, 
channels and angle irons. 

As far as could be learned by conversation with engineers and 
builders of railroad cars, no consideration or study is being given 
to the development of an all-metal passenger car, and no attempt 
is even being made to utilize the steel plates on the outside to 
carry part of the lading, the total load being carried on the un- 
derframe, regardless of the construction of the upper framing. 

GENERAL REMARKS. 

The development of a steel passenger car from what has been 
said in regard to what is being used abroad, may be considered 
an American innovation of the last few years. On account of 
the lack of available data the progress has necessarily been slow, 
and generally of what may be called an experimental nature. 


10 AMERICAN ENGINFER, April, 1907, page 130. 





The development in steel motor cars seems to have been more 
rapid than in steel railway cars. This is probably due to the 
fact that the service in which the motor equipment is used is 
such as to make protectionary measures against injury from fire 
of primary importance; whereas, with the steam cars the devel- 
opment seems to have been retarded for the same reasons which 
were advanced against the steel freight cars when they were 
first introduced—i. e., first cost, excessive weight, difficulties of 
repairs, corrosion, etc., limiting the life of the cars. These ob- 
jections have, however, been—through the experience obtained 
with steel freight cars—practically eliminated; as, for instance, 
the cost, which was the feature given the most consideration, is 
now not so important as the question of providing a car suffi- 
ciently strong for the service regardless of a somewhat increased 
first cost. 

The increased cost of a steel passenger car over a wooden car 
of the same general construction and size, and with the same 
specialties, should not be very great when a number of cars of 
the same design and general type are built. The few, of what 
may be called sample cars of steel, enumerated above, which 
have been built in the past, have, of course, been very costly as 
compared with wooden cars, but this has been due to the great 
cost of getting up designs, appliances, etc., for their manufac- 
ture, all of which will be greatly reduced in the future, and es- 
pecially on larger orders for cars. It should always be borne in 
mind when the use of steel cars is contemplated, that such cars 
may be obtained at very much less cost if some type of car is 
decided upon, of which cars have already been built, instead of 
making new designs, often embodying a number of changes more 
or iess important, which in many instances could be dispensed ‘ 
with. 

The question of weight of steel passenger cars was perhaps 
the next important consideration, but from what has already 
been accomplished the problem seems to have been solved, and 
if proper care is exercised in the design, so as to place the ma- 
terial in the car to the best advantage for strength, etc., there is 
no reason at all why the construction of cars containing all-steel, 
or steel and partly non-inflammable material, cannot be produced, 
which cars would be much stronger than wooden cars, and with 
practically no increase of weight per passenger as compared 
with the wooden cars of the same general type and capacity. 

In the table below is given a comparison between some typical 
wooden coaches with three of the all-steel design of coaches, 
and this comparison shows quite favorably for the steel car when 
the column giving weight per passenger is considered, and this is 
the only true basis for consideration. It is possible that still 
better results may be obtained in the future without the sacrific- 
ing of strength. 


Length| 


Weight| 





























Class | Seat | Weight 
, Ov . mer 
or Road Material soky | Capa- Weight a. | per 
Number Feet city enger | Foot 
290-295. ...... Lehigh Valley | Wood 70 | 77 {118,000 | 1,530 | 1 685.7 
1019-5? .....:. Frisco....... ..... 7 8) |196,200 | 1,327 | 1,517.1 
hee Pennsyivania.. , 70 | «80 = |106,000 | 1,325 | 1,514.3 
1st Class......N. ¥,C. Lines. : 61 | 74 92,800 | 1,221 | 1.521.3 
We Mitr accsens Pennsylvania. .| 53.75| 62 85,000 | 1.373 | 1,581.5 
DO A ictesssiesciinisis 64.95] 75 {11,600 — 1563.9 
tain) ib ae eles ; aaa 
P-70.........0-- Pennsylvania..., Steel 70.75 88  /|116,100*| 1.319 | 1,652.6 
i. a South. Pacific.. a 60 | 70 107,000T|} 1.528 | 2,546.6 
COGS ckcsi Union Pacific... i. 68 | 78 89,300F | 1,145 | 1,313.2 
Pe epee 66.25| 78.6 {104.133 1,330.6| 1,837.04 6 











* Includes storage batteries. tf Includes storage batteries and axle generators. 


The life of steel passenger cars is yet to be determined, but 
judging from experience obtained abroad with steel underframes 
in passenger cars, which, as stated before, have been in use for 
some forty to fifty years, and some of which have been in ser- 
vice for twenty-five to thirty years, as well as from the ex- 
perience already obtained in this country with steel freight cars, 
some of which were placed in service as early as 1884 and are 
still in service, it would seem that a carefully designed and con- 
structed steel passenger car, in which the tendency toward loose 
rivets will be reduced to a minimum, should last a great number 
of years, depending upon how long a structure of this kind can 
be preserved with paint and other means of preventing cor- 
rosion. It is generally supposed that passenger cars of steel will 
receive better attention than freight cars, at least such has been 
the experience with the wooden car equipment. The rivet work, 
is, however, a feature which should receive special attention, for 
if the construction is such as to permit vibration or deflection, 
producing undue stresses not anticipated or provided for, trouble 
may be expected. 

It is also felt that the rivet heads should not be considered as 
an objection when used in the exterior finish of the car, as they 
may be neatly arranged with respect to size of heads, location, 
etc., and, further, to countersink the rivets is objectionable in 
thin plates‘on account of decreased strength and liability te 
work loose; but, on the other hand, rivet heads have been found, 
in European practice at least, to gather around them a great deal 
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of dirt, difficult to remove and maintain a good appearance on 
the exterior of the car. It would therefore be up to the de- 
signer, as well as to the users of cars, to decide as to which is 
the most preferable. European practice seems to favor the use 
of the countersunk heads where practicable, and the ordinary 
rivet heads where less objectionable to the finish of the car and 
where they cannot be successfully avoided without increasing 
the material or other complications. 

Mechanical officers of railroads differ greatly at present as to 
the best methods in design for overcoming the objectionable feat- 
ures of the wooden passenger cars. Varying local conditions ex- 
isting on roads on which steel cars have been put in service also 
had much to do with the widely different forms of design and 
construction that have so far been made use of in this country. 

In a general way, however, the steel equipment already in ser- 
vice can be identified under one of three forms, 7. ¢.: 

1. Cars with steel underframing and wooden superstructure 
somewhat similar to the methods employed in modern steel 
freight car construction in which the underframing is of steel; 

2. Cars with steel underframing and steel upperframing, such 
as posts, braces and carlines; the balance of the material being 
of wood, or part fireproof material; or, in other words. a “com- 
posite” ear with perhaps steel on the outside in place of wooden 
siding ; 


be anticipated in the construction of the car. This may be due 
in a measure to a lack of reliable information on just what oc- 
curs in collision; but the varying length of train, difference in 
speeds, and other operating conditions are also elements which 
must be considered. 

There is also a difference in ideas among designers as to how 
the stresses in a car can best be met, and because of this, together 
with the foregoing, new cars are being constructed along entirely 
ditferent lines. These different designs, however, may be divided 
into three types, to-wit: 

First: That in which the load, due to the weight of the car 
body and lading, is carried by side girders; an additional girder 
being provided through the center of the car for the pulling and 
buffing strains. An illustration of this class is the New York 
Central motor car. 

Second: That in which the load, due to the weight of the car 
body and lading, is carried by the center girder, which at the 
same time takes care of the pulling and buffing strains. Under 
this class would come the Pennsylvania Railroad car. 

Third: That in which the center and side sills with truss rods 
and the general construction of wooden cars is reproduced in 
metal. The Southern Pacific car may be given as an example 
of this class. 

These types of course can, and they do, exist somewhat in 
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tlocludes storage batteries. 

tIncludes storage batteries and axle t 
generator. a 


380 


3. All-steel cars—i. ¢., cars made up of steel or metal through- 
out, with the possible exception of small quantities of wood and 
fireproof material for filling blocks, insulation and interior finish, 
such as mouldings, etc. 

In the table given above, is a list of cars already built, or 
under construction, most of which have been referred to in this 
report. This table also gives the general forms of construction, 
weights, etc., together with the approximate order in which the 
cars were completed or are expected to be in service. In making 
comparisons between the different types of cars, the weight of 
storage batteries, generators, etc., which may be used on some 
cars and not on others, should be taken into consideration. 

A summary of the above will show that the steel car equip- 
ment for steam railroads now in service or under construction, 
and coming within the scope of this report, is composed of about 
380 units. Nine rauroads and four or five car companies figure 
more or less in the operation and production of these cars. The 
greatest development is shown in the East, which is no doubt 
stimulated by the many tunnels in and around New York 
through which the cars of steam railroads will pass, and in the 
construction of which cars steel and fireproof material is con- 
sidered to be essential in order to insure safety. 

STANDARD SECTIONAL AREA OF CENTER SILLS. 

There appears to be a considerable difference of opinion among 

railroad men to-day as to what end shocks and stresses should 


{ 85 Steel underframe. 
Total according to form; 21 Composite. 
‘ 275 All Steel. 


{ 230 Passenger. 
| 16 Express, 
63 Postal. 
Total according to service, 49 Baggage. 
1 Sleeping. 
10 Dining. 
11 Combination. 
combination, an example of such combinations being the Erie 
and Southern cars, where a portion of the load of the car body 
and lading reaches the trucks through cantilevers and the center 
sills, while another portion is transferred to the trucks from 
the sides of the car through the bolsters. The center sills, there- 
fore, resist the end shocks and assist in carrying the load. 

Che type also influences the weight, but to what extent the dis- 
advantage of increased weight with any one type is offset by 
other disadvantages of some other type has yet to pe determined. 

The center sill area of the cars given for illustration: is as fol- 
lows: For the first class 10.66 square inches; for the second, 50 
square inches, and for the third, 18.52 square inches. 

As will be observed, these areas differ widely, but it is not at 
all probable that the cars were designed for the same end shock. 
However, had this been the case, from a careful study of the 
conditions it is plain that the areas would still have differed; so 
that from this and so long as cars of these different types are 
built it is not considered practical to recommend a uniform sec- 
tion of center sill, nor a standard sectional area, as on the dis- 
position of metal in a section largely depends its value. 

In addition, before this could consistently be done it would be 
necessary to standardize the different lengths of passenger equip- 
ment cars, and if the three types of construction are to be per- 
petuated, dispose of the question of straight versus fish-belly 
center sills and the provision of side doors—in short, the fram- 
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ing of the car almost as a whole. It is possible, however, to 
adhere to limiting conditions so that with the use of rational 
methods of calculation we can accomplish closely the same pur- 
pose. 

For freight cars it has been the practice for some roads to 
assume that a car must withstand end shocks equivalent to 
300,000 pounds compression whenever the car is shifted, and 
such shocks are often equivalent to 500,000 pounds. The center 
sill construction of these cars has been such as to enable it to re- 
sist this shock without exceeding the elastic limit of the metal, 
and from the past five years’ experience it is believed that this 
basis is none too high. 

in collisions between passenger and freight cars the passenger 
cars should not be seriously damaged, which requires the pas- 
senger car center sill construction to be at least as strong as 
that of the strongest freight cars. For passenger cars it is ad 
visable to use a higher factor of safety, therefore the center sill 
construction in passenger equipment cars used in through trains 
should be capable o1 withstanding a snock of 150,000 pounds on 
the draft gear and 250,000 pounds on the buffers, making a total 
of 400,000 pounds compression, in which the combined stresses 
should be 12,500 pounds per square inch, and in no case exceed 
15,000 pounds per square inch. For cars used strictly in sub- 
urban service—in comparatively short trains with coaches of the 
same size—the fiber stress might be increased to 20,000 pounds, 
but this figure should not be exceeded. 

F UPPER DECKS VERSUS SEMI-ELLIPTICAL ROOFS. 

As there is such a radical difference of opinion among the 
cominittee as to the relative merits of steel passenger cars with 
upper decks, and those with semi- 
elliptical section without upper deck, it 
seems wise and proper to place before 
the association the claims of the ad- 
vocates of each type of roof. For pur 
poses of discussion the subject natural- 
ly resolves itself into: (1) relative 
strength: (2) relative safety; (3) ap- 
pearances—inside and out; (4) cost 
and economy; (5) ventilation. 

By consultation, a marked difference 
of opinion of prominent railroad me- 
chanical men and designing engineers 
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more on theory than any practical proof. It is believed that the 
style of roof carline used with the upper deck can be made in 
every way as strong as the carline for a semi-elliptic roof, 
having the same depth of roof from eaves to crown, or at least 
practically as strong and without any undue increase in weight. 
Che claim that a roof of semi-elliptical shape is practically non- 
collapsible, if the car is turned over in a wreck is questioned 
by its opponents. It is interesting to note that in recent con- 
struction on British and European railways the upper-deck type 
of roof is rapidly superseding the semi-elliptical type wherever 
the restrictions of tunnels will permit the change. This would 
indicate that the roads who have longest used semi-elliptical 
roofs find them less satisfactory than the American upper-deck 
roof. Some members of the Association are familiar with a 
large number of passenger cars in the East constructed without 
any heavy upper-deck sills or plates, but every carline was a 
through carline so constructed as to be practically free from any 
weak corners or joints. Decks made in this manner were over 
1,000 pounds lighter than the regulation upper deck, and though 
lighter, much stronger and had less tendency to spread. If an 
ordinary upper-deck section is framed in like manner to the 
semi-elliptic roof it is claimed possible to have all the advan- 
tages of the upper deck combined with any possible advantages 
of the semi-elliptic form. 
SAFETY. 

The advocates of semi-elliptical roofs claim that in case of 
derailment, the sides of the car are held together with a double- 
deck roof by such a weak construction, that the superstructure is 
most generally distorted out of shape, frequently going to pieces 
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has been developed. Some have criti- 
cised the semi-elliptical roof, on ac- l | 
count of the lack of ventilation and { , | 
inartistic appearance. Others are {{ ee 
strongly in favor of this departure ff 7 | Ly 


from the upper deck, on account of 
claimed superior strength, appearance, Fic 1. 
cheapness and economy of construc- 
tion, and more particularly on account 
of its claim for having superior ven- 
tilating facilities. 

RELATIVE STRENGTH. 

The advocates of the semi-elliptical 
roof argue that the relative strength 
of such a roof, as compared with a 
multi-angular double-deck roof, is ap- 
parently conclusive as to the superior 
strength of the semi-elliptical roof. 
The double deck roof, as Fig. 1, Plate 
J, illustrates, is composed of six sharp 
angles—-six points where there is prac- 
tically no elasticity whatever—which | 
is weakening to the structure itselt. H 
In addition, at each one of these | 


angles is a joint, a conjunction of 
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With the heavier equipment, steel or 
iron carlines have been introduced to 
reinforce the wood; but these steel 
carlines unsupported are extremely Fic. 3 
fragile, and frequently lose their shape 
and are often damaged in handling before they can be applied to 
the cars. 

In constructing a new passenger coach, the roof of the car, as 
generally built, has to be supported from the floor by posts until 
the sheathing and lining are complete, so as to make it self-sus- 
taiming. In the semi-elliptical roof, the posts and carlines are. 
as a rule, made as one steel unit with no joints; as illustrated 
by Fig. 2, Plate J, it is claimed of much lighter construction than 
any wood or combination material ordinarily used in the double- 
deck type of roof, and extends from one side sill up over the 
roof and down, joining into the other sill, forming one of the 
strongest shapes known—self-supporting from the time it is 
fastened to the side sill, each member reinforcing and adding 
strength to its additional members; the efficiency and strength 
of such designs seem obvious to its advocates. 

The adherents of the upper-deck type of roof contend that the 
claims for superior strength in the semi-elliptical roof are based 
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entirely; and, in cases where cars turn over, the roof frequently 
collapses, the car frame is always racked to such an extent that 
it has to be rebuilt. The superiority of the semi-elliptical roof, 
with its unit post and carlines, and its reinforcing properties, 
seems to them self-apparent; and the liability of disrupting a 
structure of this kind is immensely decreased. 

They argue further that the roof of a car, like the roof of a 
house, is a not particularly attractive feature of the structure 
from the outside. It has no bright colors, nor any lines that 
tend to make it attractive. While the semi-elliptical roof is a 
novelty, it may attract attention; the curves and lines of this 
roof are certainly as attractive as the ordinary double-deck roof, 
but this point of outside appearance seems insignificant. 

These claims for greater safety of the semi-elliptical roof are 
denied by the other side as being only theoretical and far fetched 
and incapable of proof. 

It is remembered by some members of the Association that 
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about twenty years ago a considerable number of coaches and 
sleeping cars were constructed with what is known as the “Mann” 
root. Several of these cars were in wrecks, and where over- 
turned there never was any marked superiority shown as to 
strength to resist punishment in the cars having these strongly 
constructed “Mann” semi-elliptical roofs. One important ob- 
jection to the semi-elliptical form is that in order to meet clear- 
ance dimensions of many Eastern tunnels the inside clear height 
would have to be considerably reduced, with marked objections 
to such a contraction in inside height. (See Fig. 3, Plate J.) 
APPEARANCE. 

The friends of the semi-elliptical roof state that in the interior 
of passenger equipment, the tendency has been tow ard the elimi- 
nation of straight lines and angles, and to gradually approach 
the semi-elliptical shape; that the upper deck of most of our cars 
has been rounded, making a segment of a circle. The semi-ellip- 
tical roof, having the appearance of a regular well-defined arch, 
is novel; but with its increased possibilities of decoration they 
believe the appearance of a semi-elliptical roof would seem to 
have many advantages over the double deck. 

The opponents of semi-elliptical section consider, for general 
adoption in the East, at least, that the necessary reduction of 
height to suit clearance requirements of tunnels would materially 
detract from the roomy appearance of cars so designed, and they 
point to the photographs of interiors of such cars. They refer 
to the less roomy appearance of the large number of European 
cars, which have semi-elliptical roofs. They refer also to the 
considerable number of Mann roof cars built formerly for New 
England roads, which were found noisy and generally objection- 
able by patrons of the roads, so much so that the use of such de- 
signs was abandoned after a few years. 

COST AND ECONOMY. 

It is claimed by some that the first cost of the double-deck roof 
is necessarily greater than the semi-elliptical, and its maintenance 
the same. That with the double-deck roof, the expensive fitting 
of deck sash, the expensive repairs necessary to the fastenings, 
weather strippings, etc., replacement of lights, and the flashing 
of roof, unquestionably means more expensive cost of mainte- 
nance. 

With the semi-elliptical roof, it is claimed that the continuous 
headlining from one side to the other, the continuous roof from 
one side to the other, on the outside, plain surfaces, the lack of 
corners to crack, the lack of crevices to hold dust, dirt and moist- 
ure, the complete protection from water and its consequential 
damaging effects, are all indicative of the low cost of mainte- 
nance. 

The upper-deck advocates concede that there may be a slight 
difference in first cost and in maintenance, but that the advan- 
tages to the passenger more than compensates the railroad, and 
warrants it in expending the slight additional amount. 


VENTILATION. 

The claims for superiority in ventilation with the semi-ellip- 
tical roof are argued as follows: 

The idea of the deck sash expelling the foul air from the in- 
terior of the car and at the same time providing an intake for 
fresh air—in other words, performing two purposes diametrically 
opposed to each other, is, on the face of it, illogical and unrea- 
sonable. 

Veck-sash ventilation is entirely dependent for its movement 
upon the difference in temperatures of the fresh and foul air— 
in other words, upon the gravity system; and in a railway coach, 
moving from forty to sixty miles per hour, the air currents in- 
cident. to the movement of the train through the air, and the 
consequential air pressures, are so great in their influence, as 
compared with this movement of air incident to the gravity force, 
that the latter is almost entirely overcome. 

The impossibilities of regulating the temperatures of the or- 
dinary passenger equipment to the satisfaction of the general 
public, is unquestionably partially the result, if not largely the 
result, of improper ventilation—insufficient supply of oxygen for 
the human lungs. Thus, this insufficient supply of fresh air pro- 
duces physiological results upon the human system of respira- 
tion, and that, in turn, causes discomforts apparently from heat 
or cold. Some are too hot, while others are too cold. Experi- 
ments have shown that with a well ventilated car the tempera- 
ture inside could be varied from 66 to 74 degrees without the 
slightest interference with the comfort of the passengers. 

Furthermore, there are a great many thousand double-deck 
passenger cars in service, and there have been a great many ex- 
periments and a great many able men have devoted their en- 
ergies to perfecting a ventilating system for this style of equip- 
ment, but without any practical success up to the present time. 

The greatest success in the ventilating of the double-deck pas- 
senger equipment has been obtained by one large railroad system 
and one large private car builder, by the use of exhaust or suc- 
tion ventilators in the roof, with the deck sash tightly sealed; 
thus, in obtaining improved ventilation, one of the first steps in 
ate aac is to tightly close and put out of use the deck 
sash. 

The poor ventilation obtained from the gravity system, or from 
deck sash, being inadequate for the present requirements, a me- 








This, therefore, 
is obtained by the location of suction ventilators pulling out the 
foul air from the top of the car, and suitable intakes furnish- 
ing fresh supply of air at the floor line of the car. 

The semi-elliptical roof, therefore, with the improved methods 


chanical system of ventilation seems imperative. 


of ventilation, is just as effective—and it is claimed more so, 
than the ordinary double-deck roof. 

The users and advocates of upper-deck roofs feel assured that 
no claim for advantages in ventilation can be claimed for the 
semi-elliptical roof and that this has been extensively proven by 
the large number of coaches and sleepers heretofore built with 
the long since abandoned “Mann” roof. They further point to 
the fact that European roads are rapidly adopting the American 
upper-deck roofs on account of the well-recognized superior 
ventilation possibilities. It is argued that any improved system 
of ventilation is equally effective and generally more easily ap- 
plied on cars having upper decks. 

The introduction of steel in place of wood, for passenger 
equipment, from present indications, is a foregone conclusion. 
Yet it seems reasonable—in fact, it almost seems imperative— 
that with the introduction of steel for building passenger equip- 
ment, the design of car should be so modified, and the frame so 
constructed as to utilize to the maximum extent all the struc- 
tural properties of the steel material. 

It is evident that the forms and designs adopted to utilize 
wood to the best advantage do not necessarily apply to metal. 
Therefore, it would seem not unwise that efforts should be ex- 
erted to develop a car of the maximum efficiency, independent 
of stereotyped forms of construction, developed by practice and 
usage in wooden cars. 

The principal arguments for and against the present generally 
adopted form of upper-deck roofs on American railroad cars are 
so directly contradictory and at variance that your committee 
deems it difficult and unwise to attempt to draw conclusions and 
so content themselves with laying the arguments thus fully be- 
fore the association, leaving it for time and public sentiment to 
bring about “the survival of the fittest.” 


Best CONSTRUCTION OF FLooRING. 

While a vast amount of experience has been gained in the use 
of various materials as floor coverings in buildings, etc., wood 
alone with some textural covering has been used to the greatest 
extent in passenger car work. Under the modern conditions of 
car design, the first consideration is the safety of the people 
carried. Thus it is that a metal or metal and composite con- 
struction should be used for floors, particularly in cars of steel 
design, to eliminate, as far as possible, injury done by wheels 
or parts of trucks or any outside substance punching through 
them in case of an accident. 

A great many kinds of material have been suggested; still for 
safety there are good arguments for starting with a steel floor 
of some considerable thickness. Many of the designers and 
builders to-day are using nothing but a plain or special corru- 
gated steel or iron sheet extending from side to side of car. 
This, of course, affords but very little protection from outside 
interference in case of wreck. To this corrugated steel floor a 
plastic floor is applied, mostly composed of sawdust and mag- 
nesia cement. 

Coverings called under various trade names, such as Mono- 
lith, Karbolith, Asbestolith, Acondolith, Flexolith and other mor- 
tarlike combinations of asbestos and cement, have been used in 
combination with steel plates, wire netting and rolled shapes. 
The requirements for maximum insulative properties against 
sound and heat are probably met in most of these products equal- 
ly well. These, however, are requirements that are most essen- 
tial in passenger car work and too much stress cannot be laid 
upon them. It is expected that their surfaces should be imper- 
vious to hot or cold water, and be frequently flushed and cleaned 
without deterioration of the material constituting the floor. 

The committee does not believe that it is within its province 
to recommend a standard floor construction, but suggests that the 
floor construction of a steel passenger car should embody ele- 
ments to obtain the following results: 

Fireproof surfaces—outside and inside. 
Resistance against loose brake gear, wheels, etc. 
Resistance against transverse and diagonal strains. 
Resistance against breakage from vibration. 
Non-conductor of heat. 

Minimum of weight. 

Non-conductor of sound. 

Satisfactory walking and wearing surface. 


RELATIVE MERITs oF VARIOUS MATERIALS FoR INSIDE FINISH 
FOR FIREPROOF CONSTRUCTION. 

There is a great difference of opinion as to how far it is ad- 
visable to substitute metal and fireproof construction for wood, 
and whether it is advisable or actually necessary (at least on 
surface railroads) to go to the extreme, or in other words, to 
eliminate all wood. 

Many designers feel that there can be little practical objection 
to the use of a limited amount of wood—as, for instance, for 
seat arms, sash mouldings and other interior finish—so long as 
the use of steel in the underframing and the elimination of a 
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large section of wood in the superstructure, which would be 
liable to fire, heat and splinter,.is provided for. For it is believed 
that the window glass is just as dangerous, if not more so, to 
passengers when cars are wrecked as the kind of woodwork 
referred to above would be. It has been suggested that perhaps 
it would be a benefit in some cases—as, for instance, in tunnels 
where the windows are of very little benefit as far as light is 
concerned and practically nothing may be seen from the win- 
dows—that the glass would be made with interwoven metal 
screens. 

The committee consider that, as a general proposition, the 
most desirable materials for inside finish for steel passenger cars 
should have the maximum advantages as to durability, non- 
inflammability, insulating qualities, non-hygroscopic qualities, 
lightness, neatness of appearance, reasonable initial cost. 

It is conceded that the material which meets most of these re- 
quirements is light sheet steel. This material is not always 
feasible for use in all locations. Artificial board, aluminum, and 
in some cases fireproofed wood or other material, are often bet- 
ter suited for interior finish above the window sills and‘ for the 
head lining. Aluminum has the advantage of lightness, but it is 
comparatively expensive. Interlocking sheet steel sheathing has 
been recommended for interior finish between floor and window 
sills. Brass and copper might be used with good effect, but to 
most railroads their price is prohibitive. For mouldings, finish- 
ing pieces, etc., very serviceable and adequate material may be 
procured in drawn steel and aluminum. 

There are many kinds of artificial boards on the market, more 
or less fireproof and all hygroscopic with the exception, pos- 
sibly, of Transite. Unfortunately, with most of these the fire- 
proof qualities are in inverse ratio to the hygroscopic qualities. 
These artificial boards are made up from different bases of as- 
bestos, wood pulp, etc., combined with cement and other ingre- 
dients. The artificial materials which have been mostly used are 
as follows: Transit, Durite, Fiberite, Uralite, Vitribestos, Inde- 
structible Fiber, Composite Board, Service Board, Agasote (Im- 
permeable Mill Board). 

rireproofed wood is not generally recommended for interior 
finish for the reason that the fireproofing chemicals are apt to 
exude, and spoil the finish and the process at present is not al- 
ways permanent. To be properly fireproofed the weight of the 
wood should be materially increased by reason of the chemical 
treatment, and these chemicals also corrode any steel, wood 
screws, nails, etc., which come in contact with them. 

One of the most important features for inside finish is insula- 
tion against heat and cold. Not only should an air space be pro- 
vided between inside and outside finish, but any metallic sub- 
stance used for inside finish should be backed up with some non- 
conductive material. Steel or aluminum plates backed up with 
Ceilinite, an asbestos cloth, have been tried. 

The whole question of material for inside finish from a stand- 
point of insulation against heat and cold, has not been thorough- 
ly worked out, and is a subject to which manufacturers should 
give prompt attention, looking toward the speedy production of 
a serviceable product that is permanently fireproofed. 

CoNCLUSION. 

The entire subject of steel passenger car construction, as may 
be seen from the above report, is as yet largely in an experi- 
mental state, and it is quite difficult, if not impossible, to draw 
definite conclusions or give definite recommendations which 
would be suitable to all conditions. From the determined man- 
ner in which the construction of steel passenger cars has been 
taken up by so many railroads and manufacturing companies 
during the last few years, further interesting and valuable in- 
formation will unquestionably be obtained in the very near 
future. It is to be hoped, however, that an effort will be made 
toward uniformity in construction and+design in order that the 
most satisfactory results may be obtained. 





Automatic Connectors. 





Committee—G. C. Bishop, chairman; Henry Bartlett, F. M. 
Gilbert, J. M. Shackford, J. F. DeVoy. 

In order to ascertain the present status of the automatic con- 
nector, the committee has written to all the manufacturers of 
automatic connectors that could be found in the United States, 
asking for full information with reference to their connectors 
and all points that they thought it desirable to cover. 

In the types of connectors referred to in this report, a butting 
connector is understood to be one in which the contact faces are 
in a vertical plane at right angles to the track; the side-port con- 
nector is one in which the contact faces are in a vertical plane 
parallel to track. 

Four types were found which were perfected to a point that 
the committee felt they could consider them, one being of the 
side-port type and three of the butting type. 

The collecting and registering devices are principally of two 
types: first, pin and funnel; and second, some form of wings 
or wing and tongue. Of the connectors referred to, the side- 
port connector had a wing and tongue collecting and registering 
device and two of the butting connectors different forms of wings 
and one a pin and funnel. The committee has considered all 






these carefully and is of the opinion that the pin and funnel, 
or some modification thereof, seems to offer the best possibilities. 

From a careful study of these designs the committee recom- 
mends the butting type of connector. That the center line of 
the air-brake port should be 17% inches below the center line 
of the coupler. For passenger car connectors the sequence of 
ports from the top to be as follows: air signal, air brake and 
steam heat, to be located on the vertical center line of the coupler. 
Air-signal and air-brake ports to be spaced 3 inch centers; the 
center of steam-heat port 3% inches below center of air-brake 

ort. 
There are in a few instances four ports required between pas-. 
senger cars. The connector is recommended so located that a. 
fourth port can be added above the signal port. 

The air-signal and air-brake gaskets to have an opening of 14 
inches and to be interchangeable. The steam-heat gasket to have. 
an opening 114 inches in diameter. The registering device to, 
follow the pin and funnel principle. The gathering range ver- 
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RECOMMENDED TYPE OF AUTOMATIC CONNECTORS. 


tically to be not less than 2% inches above and below the center, 
and horizontally to be not less than 3% inches to the right and 
to the left of the center. 

The pin and funnel to be located on the horizontal center line 
of the air-brake port, the center of the pin to be located 5 inches 
from the center line of the connector on the right-hand side 
facing it; the center of the funnel 5 inches tto the left of the 
center line. The pin to have a spherical end and to be 6 9-16 
inches in length from face of connector, its outer end to be 1% 
inches in diameter for at least 1 11-16 inches. The hole in the 
funnel to be I 5-32 inches in diameter. 

Three stops to be located on the face of the connector on a 
horizontal line 3 inches above the center of the air-brake port 
and on a circle of 5% inches radius, whose cereer corresponds 
with that of the air-brake port; the bottom stop to be located on 
the center line of connector 5% inches below the center line of 
the air-brake port. 

For freight car connectors all but the air-brake port to be 
omitted, the relation between this port and the collecting and 
registering devices remaining the same. 

While the committee has not referred the question of patents 
to any authority, it has been generally conceded by the manufac- 
turers that there are no patents covering the contour recom- 
mended. 

There must be flexible action between the train pipes and con- 
nector somewhat in excess of the total longitudinal movement of 
the coupler. Of course, it is desirable to get this flexibility, if 
possible, without the use of hose. 

The committee, in order to give the manufacturers some basis 
to work on, has recommended dimensions and suggestions for 
a contour, but wishes to call attention to the fact that sugges- 
tions have not been developed from a service test, and there- 
fore recommends that the association arrange for a thorough 
trial of connectors on these lines. 
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The convention was opened, June 22, at Atlantic City by the 
president, William McIntosh. 

President's Address —Mr. MclIntosh’s address, an abstract 
of which follows, was largely devoted to the most important 
problem before the mechanical department—that of organiza- 
tion. 

Without question our greatest problem is that of the selec- 
tion, treatment and organization of men. The recent years of 
abnormal business activity have brought to the surface the 
slumbering tendency of organized labor to drift away from har- 
monious relations with employers and array itself on the side 
of the radtcal and demagogue, who seek notoriety and selfish ad- 
vancement in creating and fostering discord between employers 
and employees whose every interest are identical. We know 
that any attempt on the part of either to operate independently 
must result disastrously. * * * How can employees ex- 
pect to be benefited by such complications? Their interests are 
so closely allied with the interests‘of the company they serve 
that they must be proportionately affected by reduced earnings. 

The points of issue between railroad companies and their em- 
ployees are usually few in number and easy of solution. Wages 
are at present generally satisfactory, and only questions of meth- 
ods conflict. Mechanics, especially machinists, are reluctant to 
adopt other than hourly rates of pay, while manufacturers and 
corporations are in favor of some system of fixed output, profit 
sharing or piece-work. The men claim, and with some grounds 
for their contention, that they have frequently been treated un- 
fairly where piece-work has been adopted. This was often 
owing to bad judgment on the part of local officials in their 
efforts to adjust piece-work prices that had been established 
at unreasonably high figures, as a result of the adoption of hur- 
riedly prepared piece-work schedules, or perhaps no. schedule at 
all, merely guessing at prices and then arbitrarily putting them 
in force. On the other hand, workmen have interfered with nor- 
mal results by restricting the output, under the mistaken idea 
that they would benefit thereby. Abnormal rates are bound to 
result from such methods, and dissatisfaction and protests from 
the workmen follow, for no matter how fairly and carefully 
these adjustments are made, the workmen are naturally sus- 
picious that some advantage is being taken of them. It is evi- 
dent, therefore, that the establishment of piece-work prices 
should be arranged with the utmost care and deliberation. It 
must further be borne in mind that agreements to be enduring 
and stand the test of time should be agreeable to both parties 
interested, and that due consideration should be given the work- 
men’s side of the question in order to insure this result. Fairly 
adjusted piece-work rates should prove advantageous to the 
workmen, enabling them to earn much better wages with but 
little greater physical effort, only requiring closer mental ap- 
plication and attention to details on their part, while the manu- 
facturers and corporations would be the gainers by having their 
tools and machinery working at all times to their full capacity. 
The only one to suffer under the stipulated output system is the 
indifferent and lazy workman. 

In my railroad experience, extending over forty years of active 
service in different departments and various branches of rail- 
road work, much of the time in charge of large bodies of work- 
men, I cannot recall an instance where it has not been possible 
to adjust any of the ordinary differences that arise by free and 
frank discussion of the questions at issue with the men affected. 
1, therefore, think the average railroad employee is too intelli- 
gent to be led very far astray by scheming politicians or unwise 
agitators. They must keep in mind that their own and their 
families’ interests are bound up with the company they serve, 
and that they cannot prosper when the company does not. * * * 
The folly of workmen assisting in directly or indirectly curtail- 


ing the earning capacity of the railroads, and at the same time 
expecting to continue to draw the liberal wages they were re- 
ceiving when earnings were good, is about as ridiculous as the 
tailor to expect golden eggs after he had killed the goose that 
laid them. 

My honored predecessor pleaded eloquently for a man. He 
said, “We have inherited. What shall we bequeath?” Yes, we 
want many men, both in command and in the ranks. Wise men, 
strong men in their respective lines, reasonable men and inde- 
pendent men, who would respect the rights of others as readily 
as they would contend for their own. We must have young 
men qualifying themselves for advancement, young men with 
patience and determination to work up, step by step, to the most 
important positions. It should not be necessary to seek beyond 
their ranks for selections to fill positions that become vacant. 
There should be a waiting list of men available. Each of us 
who now occupy official positions should have his own successor 
selected, so far as it is possible to prepare and qualify him by 
training for the position. 

No doubt we do not know our men as well as we should, and 
while it may be impossible to gather this intimate knowledge 
directly, we can accomplish much by gathering indirect informa- 
tion and keeping systematic records. We perhaps are not train- 
ing our young men as thoroughly as we should, and to accom- 
plish this result we need the co-operation of managing officials. 
This will no doubt be forthcoming on proper presentation of 
feasible plans, as is evidenced by the hearty support given recent 
liberal methods of training apprentices, now being introduced on 
several railroads, and which promises to be much farther reach- 
ing in satisfactory results than its earlier promoters dared to 
hope for. 

We require more than men. We need an organization. An 
organization that develops men; develops them broadly and 
quickly. We need men of all kinds—leaders and followers. The 
followers are most important, for if we develop the followers 
the leaders appear automatically, and consequently take care of 
themselves. 

Let us note for a moment the careful training given young 
men in many lines of business to qualify them for important 
positions awaiting—and railroad work is not less important. One 
of the prominent trans-Atlantic lines has just commissioned a 
substantial ship for training purposes, and from which will be 
graduated recruits for the fleet, and in the line of recent ex- 
perience by railroad companies of the difficulty of securing re- 
liable help, perhaps the time is now propitious for them to take 
action of the kind suggested, adopting some such system of 
education, training and promotion that will first induce promis- 
ing young men to take up employment, then educate and train 
them in the line of their duties, finally opening up to them a line 
of promotion that will encourage them to remain permanently in 
the service and eliminate the growing tendency that now exists 
of employees seeking other employment as soon as they have 
gathered an outline of the duties they are expected to perform. 
Certainly well prepared young men are worth as much to the 
railroads as they are to other industries to which they are at- 
tracted. 

It seems fitting to sum up what the man who must assume our 
duties and responsibilities must be prepared to do. He must 
prepare himself for leadership by efficient service in subordinate 
places. He must know men. He must help in building up an 
organization of men. It is a mistake to always seek genius; it is 
more important to build up that combination of various abilities, 
capabilities and temperaments which will form a united, homo- 
geneous body before which the difficulties of the greatest prob- 
lems will crumble and disappear. We should all strive to build 
up a working organization which shall be so complete and so sat- 
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isfactory and with a correct policy so firmly established that those 
who follow can find little which they will be willing to change 
or to discard. 

As president of this association I attended the recent con- 


ference of state governors which assembled last month at the 
White House, by invitation of the President, for a discussion of 
means for the conservation of the resources of the country. 
Before the Master Mechanics’ and Master Car Builders’ asso- 
ciations lies a great responsibility in that we represent an enor- 
mous consumption of natural resources. To be faithful to our 
trusts we must, therefore, use every effort to carry out the spirit 
which led to the recent conference. 

“Conservation of Resources” was the object of the assemblage 
at Washington. This suggested to my mind the thought of con- 
servation of energy as applied to the problem before the railroad 
officials of this country. I wish to suggest a thought which is 
not new, but is, in my judgment, becoming more important every 
day. Briefly stated, it is that sooner or later the energies of 
mechanical officers of railways must be conserved by the con- 
centration of every effort. Sooner or later the Master Mechan- 
ics’ and Master Car Builders’ associations must be consolidated 
into one powerful, united, representative organization. Let me 
place this proposition squarely before you by expressing the 
opinion that the progress of the times, the conditions of our 
work and the character of our problems demand this step. I 
will not presume to outline how this should be brought about, 
but I most earnestly recommend that the executive committee 
be instructed to raise the question with the executive committee 
of the Master Car Builders’ Association and consider ways and 
means looking toward such consolidation, which I believe, if 
we are true to the interests which we represent, must not be 
long deferred. 

Secretary and Treasurer's Report—There are 862 active mem- 
bers, I9 associate members and 37 honorary members, making a 
total of 918. There are four vacant scholarships at Stevens In- 
stitute. The treasurer's report showed a balance on hand of 
$1,912.77. John Medway, ’88: W. H. Thomas, °83, and John 
Player, ‘81, were elected honorary members. 

Mechanical Stokers.—Mr. Tonge emphasized the necessity for 
a mechanical conveyor from the tender to the stoker. Mr. Walsh 
spoke of the development and success of the Kincaid stoker on 
the C. & O., but stated that with the introduction of the wide 
fire-box engines the necessity for the stoker disappeared. The 
advantages due to the reduced cost of flue maintenance and a 
slight economy in coal were offset by the disadvantages in keep- 
ing the stokers in repair. It was very inconvenient to take care 
of the stokers at terminals and they were unpopular with the 
firemen. Mr. Seley spoke of the necessity of combining the in- 
telligence of the fireman with the work of the stoker, in order 
to properly distribute the coal. Unless the stoker can be effi- 
ciently directed in this way there is liability of greater damage 
to the flues due to the admission of cold air through holes in 
the fire, than from the doors. Mr. Walsh stated that an under- 
fed stoker was being experimented with on one of the roads. 

H. T. Bentley stated that Crosby stokers had been in use on 
the C. & N. W. for about 18 months. They performed the work 
satisfactorily, but the need for them was not urgent because of 
the small engines on that road and the fact that very little diff- 
culty was found in securing firemen. Mr. Rumney spoke of the 
Hayden stoker on the Erie and said that it showed an increased 
coal consumption, but that this might be due to the fact that on 
each of the eighteen test trips a different fireman, not familiar 
with the use of the stoker, had had charge of it. Arrangements 
have been made to supply coal which passes through a 3 in. 
screen and five more of these stokers have been ordered. Im- 
provements have been made so that no hand firing will be neces- 
sary. Dr. Goss suggested that in order to get the best results 
it might be well to make some changes in the design of the 
boiler. If the stoker could be put in at a little lower level and a 
supplemental fire door be placed above it, the fireman could sup- 
plement the stoker in getting a proper distribution of the fuel. 
In his opinion the chain grate stoker, or any type which involves 
a long continued process, will hardly be suited for use on loco- 





motives because of the rapid changes in the operation of the lo- 
comotive, making it essential that provision should be made for 
quickly changing the condition of the fire. 

Mr. Gaines thought that the limit of a fireman’s capacity had 
been reached on some of the larger engines, even with wide fire- 
boxes, in hot weather. Mr. Devoy thought that the necessity 
for a stoker could be obviated by a proper fire-box design and 
called attention to the fact that the wide fire-boxes on the C. M. 
& St. P. are only 60 in. wide and deeper than ordinarily used. 
Mr. Deems thought that if there was an urgent demand for any 
one thing on the railroads of this country it was a successful 
stoker. Mr. Pomeroy cited the case of a locomotive tested on 
mountain grades on a Western road. The engine could maintain 
its maximum tractive power up to about ten miles an hour, but 
owing to the inability of the fireman to shovel more than 7,600 
Ibs. of coal per hour it could not realize a speed greater than 
7% miles per hour. If a stoker could be developed which would 
handle one-third more coal than the fireman it would certainly 
be well worth the effort. Mr. Vaughan favored the idea of a 
stoker that would deliver a certain proportion of the coal, to be 
supplemented by hand firing. The committee was continued for 
another year. 

Blanks for Reporting |Vork on Engines—The discussion of 
this subject indicated that the best forms to use would depend 
largely upon local conditions. Messrs. Gaines and Wildin em- 
phasized the necessity of having daily reports showing the con- 
dition of the locomotives. 

Proper Width of Track on Curves—The committee on “the 
proper width of track on curves to secure the best results with 
engines of different lengths of rigid wheel base” was continued 
to represent the Association on a joint committee with the mem- 
bers of the Maintenance of Way Association and Master Car 
Builders’ Association. 

Smoke Prevention and Fuel Economy.—In opening the sub- 
ject of smoke prevention Mr. Bentley stated in part: 

“Having a large number of locomotives working in and around 
the city of Chicago, where the smoke inspection bureau has a 
staff of very active inspectors always on the lookout for vio- 
lators of the smoke ordinance, we have tried nearly every scheme 
that has been suggested, or that we could think of, having a 
man specially qualified to watch results. 

“When reporting on any particular device we have invariably 
been told that, ‘It is a good thing if engine is properly fired,’ 
which brings us back to the personal equation; it has been our 
experience that no device we could put on an engine would do 
much good if engine was improperly fired. 

“We do not believe that it is possible to entirely eliminate all 
of the smoke at all times from a locomotive burning bituminous 
coal, on account of the nature of the service; first working at 
full stroke, then at short cut-off, and suddenly being shut off en- 
tirely on account of being stopped by a signal, just as enough 
coal has been put in fire-box to take the train up a grade or out 
of the way of a quickly following train, but we do say, that by 
careful firing, more than anything else, and a close working un- 
derstanding between engineer and fireman, the amount of smoke 
emitted need not be of such an amount as to be open to serious 
criticism. 

“We have used so-called smokeless coal with fairly good re- 
sults, but it is not entirely free from smoke, and has given us 
trouble in other directions. Have also tried coke, which is free 
from black smoke, but the fumes emitted are very objectionable. 

“In concluding we believe the smoke nuisance can be reduced 
to a minimum by the following: Co-operation on part of engine 
crew, careful firing, the use of a brick arch, coal properly broken 
up, engine and grate area of sufficient capacity to do the work 
required without crowding, grate openings large enough to sup- 
ply the proper amount of air.” 

W. C. Squire then read a paper on fuel economy, in which 
he considered certain recent improvements in American and 
European practice for improved combustion and smoke preven- 
tion. In the discussion which followed the thought was ex- 
pressed several times that while mechanical devices might do 
much to aid smoke prevention, yet the engineers and fireman are 
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a very great factor in the problem and results cannot be obtained 
without their assistance and hearty co-operation. Mr. Manches- 
ter spoke of the necessity of giving the smoke inspectors con- 
siderable authority over the enginemen. Mr. Gaines called at- 
tention to experiments which had been made in stationary prac- 
tice, which indicate that to burn soit coal without smoke the 
gases must be kept at a high temperature until they are con- 
sumed. Mr. Setchel suggested that the use of a mechanical 
stoker might reduce the smoke nuisance, but Mr. Curtis was of 
the opinion that the conditions of locomotive operation were 
such that the mechanical stoker would not entirely remedy the 
difficulty. 

Washing Out and Refilling Boilers —After reading the report 
Mr. Bentley said: “Since writing this paper I have had oppor- 
tunities of seeing in operation hot water wash-out plants that 
actually do in a very satisfactory manner all that the most san- 
guine would expect. At one place I found the steam and hot 
water being utilized to heat two tanks, one to a temperature of 
140 degrees F. for washing out and the other at from 175 to 200 
degrees for filling up, and there appeared to be plenty of hot 
water at these temperatures to meet all the requirements. 

“In figuring on the actual saving in time, coal and water, the 
amounts given by your committee are probably under instead of 
above the mark and we would revise these figures as follows: 
Labor, 30 cents; water at 7 cents per 1,000 cubic feet, 14 cents; 
coal at $2.00 per ton, $1.00; total per engine, $1.44. Just at pres- 
ent, owing to the business depression, we are not crowded for 
power, but in busy times anything that will enable us to turn an 
engine out in one-half the time, after being washed, is worth 
considering. 


“One thing that impressed me in connection with the filling 


up of boilers was the large sized pumps used, which made it pos- 
gible to fill a large locomotive boiler in nine minutes, where the 
best we now do is about 20 minutes. A larger blow-off pipe than 
1%4 inch, as used on most roads, is very necessary for quickly 
emptying and filling boilers. The reduced amount of boiler work 
necessary is evidenced by the number of men laid off since the 
introduction of hot water washing out, at several places investi- 
gated. 

“The men handling the hose can do so without inconvenience, 
where the temperature does not exceed 140 degrees F., but in 
filling up, where the water is as hot as 200 degrees, it is not neces- 
sary to handle the hose, and therefore no trouble is experienced. 
The savings from coal, water and labor alone will pay a hand- 
some interest on the cost of installation and we have no hesita- 
tion in recommending this system, where economical results are 
desired.” 

Mr. Redding, speaking of the Raymer system, mentioned the 
great advantage of being able to get an engine out quickly, for, 
even though on some roads it may not be necessary to wash the 
boilers very often, it is often necessary to empty the boiler for 
other purposes. Mr. Vaughan spoke of the boiler washing plants 
on the Canadian Pacific; in some instances they are connected so 
as to be used with the feed water heaters for the roundhouse 
boilers, making an economical arrangement. In addition to the 
advantage of washing out with warm water it is often desirable 
to blow down a boiler and fill it up quickly and the washing out 
system fills this purpose admirably. 

From the discussion, it would appear that the best practice is 
to remove the top wash-out plugs, gradually injecting cold water 
until the temperature has been brought down to about that of 
the washing out water. The general practice seems to be to blow 
out the boiler and then wash it with water at about 140 degs. F. 
As the sheets are at a temperature much higher than this there is 
a question as to whether the plates are damaged by local con- 
traction. Mr. Curtis said that the practice on the L. & N. was 
to cool the water in the boiler by injecting cold water and to 
commence washing out at about the time the water recedes to 
the top of the crown sheet. 


In that way the mud can be easily 
removed, but if the water is allowed to recede while the boiler 
plates are at a high temperature it will be baked on the plates 
and be very difficult to remove. 
opinion. 


Mr. Sanderson was of the same 


High Speed Steel.—The topical discussion on this subject was 
opened by J. A. Carney, who spoke of the great improvement 
in machine tool design which had resulted from the introduction 
of the high speed or alloy steels. Not only is it possible to take 
heavier cuts at three or four times the speed possible with car- 
bon steels, but the alloy steel continues to work almost indefi- 
nitely without losing its cutting edge, thus saving a large per- 
centage of time formerly taken for removing, regrinding and re- 
placing tools. The cost of dressing the tools is greatly reduced 
and a much smaller number of tools are required to be carried. 
Mr. Carney mentioned a number of specific instances where great 
improvement had resulted from the introduction of high speed 
steel in various forms, and summed up the results brought about 
by the introduction of these steels as follows: 

Heavier cuts at faster speeds. 

Heavier and more poweriul machine tools. 

Improved methods of fastening the work. 

Use of inserted tooth cutters in place of single tools. 

It is difficult to say how much a reduction in the cost of ma- 
chine work can be attributed to alloy steel, but this fact is ap- 
parent, an increase in machinists’ wages of about 35 per cent. in 
the past six or seven years has not increased the cost of machine 
work and in many cases the cost has been lessened by the use 
of alloy steel and the machines designed for its use. 

Mr. Gaines spoke of the splendid results which had been ob- 
tained from high speed steel with vanadium content in connec- 
tion with pneumatic tools for caulking, chipping, etc. Mr. 
Vaughan spoke of the necessity of caution in the use of high 
speed steel tools to prevent the unnecessary breakage of the 
lighter machines. In selecting high speed steel it should be tested 
for strength, as some of the steels are more brittle than others. 
The variety of these steels in use in a shop should be reduced 
to the least possible number, as more effective results can be 
obtained than when it is necessary to handle a number of differ- 
ent kinds through the tempering room. Results show that a 
drill will pass through about 1,000 ft. of metal per inch of wear. 

C. D. Young mentioned remarkable results which had been ob- 
tained from vanadium high speed steel. 

Mr. Sanderson mentioned the necessity for careful study on the 
part of the shop management in order to force the output of 
each machine to the full capacity of both the machine and the 
tool steel. 

Mr. De Voy thought it might be well to give less attention to 
turning the steel off driving wheel tires with such heavy cuts, at 
such a high speed, and give more attention to leaving a witness 
mark on each set of drivers, thus preventing waste of material. 
He was also of the opinion that removing such heavy cuts in- 
jured the material and was responsible for breakage of the driv- 
ing wheel flanges. George L. Fowler cited a case where a street 
railway company reduced the trouble from cracked wheels and 
chipping of flanges by taking lighter finishing cuts. 

Mr. Bentley thought it advisable to leave the wheel tread 
smoother than has been the general practice; however, he did not 
feel that taking heavy cuts was responsible for flange failures. 
Mr. Curtis suggested that climatic conditions were largely re- 
sponsible for driving wheel flange failures and this seemed to 
be the opinion of several of the other members. Mr. Vaughan 
suggested that tire troubles were also due to a lack of stiffness 
in the wheel center. Messrs. McIntosh and Redding suggested 
that improper shimming might also be responsible for it. 

Castle Nuts.—Mr. Bentley suggested that on the larger nuts, 
with standard threads, a second hole should be placed in the 
bolt to get a finer adjustment. A motion was carried to the 
effect that the Association recommend the dimensions shown in 
the report for use by its members during the coming year, with 
a view of adopting them as standard, if found satisfactory. The 
committee was continued for another year to follow the develop- 
ments and to get in touch with the manufacturers and others 
with a view of making the dimensions standard at the’ end of the 
year. 

The Apprenticeship System—Mr. Tonge opposed having 
classes in the evening, after the boys are tired out with their 
day’s work. H. T. Bentley said that on the C. & N. W. they had 
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two apprentice instructors for 45 apprentices. The apprentices 
formed a club and during the past year held fourteen meetings 
at which papers on various topics were presented and discussed. 

Mr. Thomas said that at the Topeka shops of the Santa Fe 
there were 163 apprentices. The instruction of these appren- 
tices cost the company about 23 cents per day each. The aver- 
age rate of pay for apprentices is about $1.35 a day, bringing 
the cost of wages and instruction to about $1.60 per day. The 
average apprentice does about 80 per cent. as much work as the 
average journeyman. As a result of the apprentice system a 
higher class of boys are entering the service and are not only 
doing more work, but a higher grade of work, than under former 
methods. 

Mr. Manning stated that on the D. & H. they had an appren- 
tice instructor for mathematics and drawing and two demon- 
strators in the shop. Splendid results are being obtained. Mr. 
Manchester advocated giving the apprentices roundhouse train- 
ing. Mr. Quereau strongly advocated having some one whose 
entire duty was to look after the apprentices, as it is only in 
this way that the best results can be obtained. Mr. Vauclain said 
that for the past seven years the apprentices of the Baldwin 
Locomotive Works had been in charge of a superintendent of 
apprentices and that the result was that they do not have to go 
outside to hire skilled men, but have more than they can make 
use of, and these men are eagerly sought for by other concerns. 
The Baldwin Locomotive Works has three grades of appren- 
tices, those with a common school education, those from the 
high or preparatory schools and those from technical institu- 
tions. Mr. Basford emphasized the fact that the committee 
does not intend, in its recommendations, that the shop instructor 
should teach in detail all the trades represented in the shop, but 
that it is his business to see that the trades are properly taught. 
Upon motion by Mr. Vaughan the principles recommended by 
the committee were adopted as recommended practice and sub- 
stituted for the code of apprenticeship rules adopted in 1808. 

Co-operation of the American Railway Association—The fol- 
lowing resolution was adopted: “Whereas, A sub-committee of 
the American Railway Association has made certain recommen- 
dations looking to the co-ordination of the work of the volun- 
tary railway associations with that of its own, be it 

“Resolved: That the president of this Association be empow- 
ered to appoint a committee from its officers to confer with the 
American Railway Association when requested.” On motion this 
resolution was adopted. 

Superheating.—After reading the report Mr. Vaughan stated 
that he wished to rmtodify the figures in Table No. 3, in which 
the G2 engine superheaters are shown to have burned 66 and 64 
per cent. of the coal used by simple engines. It had been found 
that the simple engines were as a rule used on lighter and faster 
trains than the superheaters and a good deal of the saving was 
possibly due to that fact. This does not affect the rest of the 
table. Heé also stated that eight or nine months ago he was a 
little in doubt on the superheater question, as there had been a 
number of failures. During the last six months this had been 
overcome by systematic attention in the roundhouse and by peri- 
odic tests of the superheaters, and since the end of March there 
had not been a single superheater failure out of 200 engines 
thus equipped. 

Mr. Muhlfeld suggested that the committee be continued to 
investigate the degree of superheat which would give the most 
economical results, and also as to whether it is advisable to use 
the products of combustion, or the waste gases, or a combination 
of the two, to produce superheat. In reply to this Mr. Vaughan 
called attention to the paper presented at the 1905 convention, 
in which proof was submitted that a high degree of superheat 
was desirable and that, although useless heat was rejected, it 
was more economical to reject that heat than to be without it. 

Mr. Vauclain said that he had always felt that highly super- 
heated steam was not what was wanted in this country, it being 
only desirable to have sufficient superheat to overcome all the 
loss of the single expansion locomotive and at the same time to 
make it possible to use a normal boiler pressure of 160 lbs. This 
wotld overcome the need for a compound locomotive or for any 





special appliances or special metal in connection with the use of 
highly superheated steam. It would also make it possible to 
produce a locomotive which would require even less attention 
than a single expansion locomotive. He called special attention to 
the service results which had been gained by engines with a low 
degree of superheat on the Santa Fe. Mr. Vauclain made it 
very plain, both at this time and in connection with the discus- 
sion of other reports, that he considered a simple engine equipped 
with a superhater, which would give a low degree of superheat, 
as the coming engine. Mr. Foster (L. S. & M. S.) spoke of the 
satisfactory service results which were being obtained from two 
superheater engines on the L. S. & M. S. The committee was 
continued and asked to report on the degree of superheat which 
will give the most economical results. 

Mallet Compounds.—Mir. Vauclain advocated the use of front 
and back trucks on Mallet engines in order to be able to give 
additional boiler capacity. He also stated that it had been defi- 
nitely demonstrated that Mallet engines are not so well adapted 
to mountain pusher service as to low grade service, although 
they are highly economical in mountain service. Mr. Mellin 
(American Locomotive Co.) is of the opinion that front and 
back trucks should not be used with this type of engine. The 
trucks elongate the leverages and the front truck is a great ob- 
jection when the engine is backing. 

Briquetted Coal.—Mr. Nelson called attention to the fact that 
with gas coals a maximum of 18 lbs. of water could be evapo- 
rated per square foot of heating surface and that in road service 
this figure is about 12 lbs. The evaporation of 19 lbs. with the 
use of briquettes is remarkable. Mr. Rosing stated that with the 
use of briquettes smoke was reduced 50 per cent. as compared 
with lump coal of the same grade and the throwing of cinders 
is reduced in about the same ratio. Several tons of briquetted 
coal which had been piled in the open air for three years showed 
scarcely any change. 

Size and Capacity of Safety Valves—Mr. Nelson said that the 
safety valves used on the boilers in the St. Louis tests had been 
calibrated; the record of the names of these valves had not been 
kept, but the average amount of water passed per second for all 
of the valves tested was 1.29 lbs. In a recent test to see what 
would be the condition of a locomotive running at about the ca- 
pacity of the boiler, when suddenly shut off, it was found that 
the 4 in. safety valve, which was being used, passed 2.4 lbs. of 
water per second. The recommendations made in the minority 
report were adopted. ; 

Balanced Compounds.—Mr. Vauclain in commenting on the 
report called attention to the fact that the percentages of econ- 
omy per indicated horse power ranged from 38 to as high as 
54.10. Mr. Clark said that the balanced compound engines in 
use on the C. B. & Q. were giving satisfactory results. The 
engines probably require a little more time in the roundhouse 
than the simple engines do, but they make good mileage with 
very few road failures. These engines do not disturb the track 
nearly as much as do the unbalanced engines. Mr. Vauclain 
said that although the compound engine was capable of hauling 
greater trains at higher speeds than single expansion locomo- 
tives, yet he was of the opinion that superheater engines pos- 
sessed that faculty to about the same if not a greater extent than 
the compounds. 

Topical Discussions.—Several of the topical discussions were 
omitted because of lack of time and the members who were to 
introduce these topics were requested to send their remarks to 
the secretary for publication in the proceedings. This is also to 
be done in connection with the individual paper on “The Train- 
ing of Technical Men” by Prof. A. W. Smith, which was not 
received in time. 

Revision of Standards.——The committee made a number of 
slight changes in the wording of the text of the standards and 
suggested that certain additional information be added to some 
of the tables of information; also that certain sections be 
changed to agree with M. C. B. standards. It was also recom- 
mended that the shrinkage of tires should be on a uniform pro- 
proportionate basis. These changes will be referred to letter 
ballot. 
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Officers.—The following officers were elected for the ensuing 
year: President, H. H. Vaughan, assistant to vice-president, 
Canadian Pacific. 

First vice-president, G. W. Wildin, mechanical superintendent, 
New York, New Haven & Hartford. 

Second vice-president, C. E. Fuller, assistant superintendent 
motive power and machinery, Union Pacific. 

Third vice-president, J. E. Muhlfeld, general superintendent 
motive power and machinery, Baltimore & Ohio. 

Treasurer, Angus Sinclair. 

Executive members: H. T. Bentley, Chicago & Northwestern; 
T. Rumney, Erie; T. H. Curtis, Louisville & Nashville. 





ABSTRACTS OF REPORTS AND INDIVIDUAL PAPERS. 


Blanks for Reporting Work on Engines Undergoing Repairs. 
Committee—Theo H. Curtis, W. Pratt, C. H. Quereau, F. 
W. Lane. 

The committee on this subject, which reported at the last con- 
vention, was continued for the purpose of submitting additional 
reports showing the condition of locomotives in service in ad- 
dition to those undergoing repairs. 

It is believed that Form “Exhibit G’” covers in concise form 
the additional information desired. This report should be made 
monthly by the division master mechanics to the superintendent 
of motive power. 

The daily reports referred to in the discussion of this subject 
at the last convention would be of service to division officials, 


The committee is advised that some experiments are now be- 
ing made with an underfeed type of locomotive stoker, and other 
forms are also undergoing experiments on various railroads 
throughout the country. In presenting this progress report, the 
committee, while acknowledging its indebtedness to those who 
have kindly communicated the results of stoker trials, yet feels 
that the data so far available has not been sufficiently conclusive 
to warrant its being formally presented to the Association. 

Stokers concerning which the committee have been able to ob- 
tain some information since the 1907 convention are the Victor 
(formerly the Day-Kincaid), the Crosby, Hayden and _ the 
Strouse types. It may be observed that the Day-Kincaid stoker 
originated on the Chesapeake & Ohio Railroad and the earliest 
experiments with this device were made on that road. (The above 
mentioned stokers are described in detail, but this part of the re- 
port is not reproduced since they were considered at length on 
page 147 of the April, 1908, issue of this journal.) 





Apprenticeship. 


Committee—C. W. Cross (chairman), B. P. Flory, G. M. Bas- 
ford, A. W. Gibbs, John Tonge, W. D. Robb, F. W. Thomas. 

The committee, recognizing the fact that there is a wide dif- 
ference in organization and local conditions as to available ma- 
terial and facilities for instruction, considers that a hard-and-fast 
general apprenticeship code is impracticable, and, therefore, sug- 
gests the discarding of the code adopted in 1898 and the sub- 
stitution of basic principles rather than a formal code. 

To assure the success of the apprenticeship system, the fol- 
lowing principles seem to be vital, whether the organization is 
large or small: 

First: To develop from the ranks in the shortest possible 
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but we believe that such a system cannot be successfully handled 
by the general officers of a large railroad and that on railroad 
systems owning 500 locomotives, or more, a monthly report of 
the conditions from the division officials is preferable to a daily 
report. 

{For report to 1907 convention, including blanks, see AMeEr- 
ICAN ENGINEER, August, 1907, page 323.] 





Mechanical Stokers. 


Committee—Wm. Garstang (chairman), D. F. Crawford, J. 
F. Walsh, L. R. Johnson, George S. Hodgins. 

The mechanical stokers used on locomotives in this country 
up to the present time have at least demonstrated the fact that 
freight and passenger engines, in road service, can be success- 
fully fired by mechanical means. Mechanical stoking, however, 
has not made much progress abroad. In reply to an inquiry on 
this subject, Mr. G. J. Churchward, chief superintendent of the 
locomotive, carriage and w agon department of the Great West- 
ern Railway of England, says: “We have tried some mechanical 
stokers, but with our lump coal and the amount per mile we 
use, neither of the appliances I have yet seen has any prospect 
of superseding hand firing. Our average consumption per en- 
gine mile over the whole railway is only about 40 pounds.” 


time, carefully selected young men for the purpose of supply- 
ing leading workmen for future needs, with the expectation 
that those capable of advancement will reveal their ability and 
take the places in the organization for which they are qualified. 

Second: A competent person must be given the responsibility 
of the apprenticeship scheme. He must be given adequate 
authority, and he must have sufficient attention from the head 
of the department. He should conduct thorough shop training 
of the apprentices, and, in close connection therewith, should 
develop a scheme of mental training, having necessary assistance 
in both. The mental training should be compulsory and con- 
ducted during working hour§,* at the expense of the company. 

Third: Apprentices should be accepted after careful examina- 
tion by the apprentice instructor. 

Fourth: There should be a probationary period before ap- 
prentices are finally accepted; this period to apply to the appren- 
tice term if the candidate is accepted. The scheme should pro- 
vide for those candidates for apprenticeship who may be better 
prepared as to education and experience than is expected of the 
usual candidate. 

Fifth: Suitable records should be kept of the work and stand- 
ing of apprentices. 

Sixth: Certificates or diplomas should be awarded to those 
* This report is unanimous, except that in principle No. 2 Mr. Robb 


favors evening classes at the expense of the company instead of day 
classes. 
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successfully completing the apprentice course. The entire scheme 
should be planned and administered to give these diplomas the 
highest possible value. 

Seventh: Rewards in the form of additional education, both 
manual and mental, should be given apprentices of the highest 
standing. 

Eighth: It is of the greatest importance that those in charge 
of apprentices should be most carefully selected. They have the 
responsibility of preparing the men on whom the roads are to 
rely in the future. They must be men possessing the necessary 
ability, coupled with appreciation of their responsibilities. 

Ninth: Interest in the scheme must begin at the top, and it 
must be enthusiastically supported by the management. 

Tenth: Apprenticeship should be considered as a recruiting 
system, and greatest care should be taken to retain graduated 
apprentices in the service of the company. 

Eleventh: The organization should be such as graduated ap- 
prentices can afford to enter for their life-work 

For the purpose of obtaining data as to the conditions on va- 
rious roads of the country, information was secured which is 
summarized as follows: 

A shop plant for the purpose of this report is one in which 
general repairs of locomotives or cars are made. Fifty-five roads 
report 301 shop plants having apprentices and 67 plants in which 
there are no apprentices. 

Fifty-five roads report a total of 7,053 apprentices in shop 
plants, distributed as follows: 
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tices to mechanics in each trade to be as follows 
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The majority of replies indicate difficulty in securing appren- 
tices in some of the trades, but no difficulty in others. A few 
replies state no difficulty in securing apprentices. This is ay 
parently due to local conditions 


Of a total of fifty-five replies, ten, or 18.2 per cent., indicate 





that special instruction in trades is given apprentices. Forty 
five replies, or 81.8 per cent., do not provide for special instruc 
tion. 

Of a total of fifty-five replies, sixteen, or 29 per cent., indicat 
an established school system and thirty-nine, or 70.9 per cent., 
have no school system. 

Of a total of fifty-five replies, thirty-nine, or 70.9 per cent., 
have apprentices and no school system, and eight roads state that 






they intend to establish such a system. 

Eighteen replies favor day schools and three, or. 14.3 per 
favor night schools out of a total of twenty-one replies. 

Fifteen replies show thirty-seven schools with 1,567 appr 
tices attending. The majority of the schools were recently esta 
lished. Of these schools, twenty-eight are held in working hours 
and nine are held in the evening. 

Of the above schools, thirty-four are compulsory and _ three 
are optional. 

Of the fifty-five roads, twelve pay the apprentices for time 
spent in school. 

Modern apprenticeship training has been introduced in seven- 
teen shops 6n four roads with 506 apprentices since the conven 
tion of June, 1907. The following roads and systems of roads 
have made substantial progress in this work. 
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Substantial progress has also been made on roads having 
schools previously established, on the Grand Trunk Ry., Central 
R. R. of N. J., Boston & Maine R. R., Union Pacific R. R., Min- 
neapolis, St. Paul & Sault Ste. Marie R. R. and New York Cen- 
tral Lines. 

The Canadian Pacific R. R. and the Erie R. R. advise that they 
intend to install the improved plan of apprenticeship during the 
present year. Other important roads have the subject under 
contemplation. 

The committee recommends that the Association provide an 
appropriation for establishing an exhibit of apprentice training 
to be a feature of each convention. 

It has often been said that apprenticeship is a thing of the 
past. This certainly is not true of American railroads to-day, 
where a new apprenticeship has sprung up and has attained a 





healthy growth with brightest promise for the future. The com- 
mittee does not hesitate to characterize the new apprenticeship 
as the most important influence introduced into railroad or- 
ganizations during the present generation. This development is 
sure to be rapid, requiring great wisdom, combined with con- 
scientious and systematic efforts in its control. We believe this 
movement will become the most »vowerful influence in supplying 
and preparing the men of the future for the motive power de- 
partments (and perhaps other departments) of American rail- 
roads; because the movement trains men in the ideal way, and 
becavse men properly prepared for their work constitute our 
greatest problem to-day. 

An appendix to the report, prepared by W. B. Russell, gives 
a summary of the recent progress of apprentice training in Eng- 
land. 


Best System of Washing Out and Refilling Locomotive Boilers. 


Committee—H. T. Bentley (chairman), L. H. Turner, S. K. 
Dickerson, M. E. Wells, H. E. Passmore. 


he best system of washing out is one that will do the work 
properly, with the least change in temperature in boiler, at a 
minimum expenditure of heat, and in the shortest possible time. 


The fact that good results are obtained by having less trouble 


from fire-box and flue leakage, and a reduction in the number 


of stay-bolt breakages, and last, but not least, the reduction in 
terminal delays, would appear to warrant the expense of installa- 
tion. The more nearly uniform the temperature is kept, the less 


expansion and contraction takes place, especially in the fire-box, 
which must reduce the tion in stay-bolts and give them a 
correspondingly increased life. It has been demonstrated be- 
yond a doubt that when a boiler is kept at a uniform tempera- 
ture, the least troubk xperienced in the matter of leaking 
flues and fire-boxes. 

In taking the questi up with a number of superintendents 
of motive power, who are using various devices having the ob- 
ject of washing out, changing water and raising steam quickly, 
by the use of hot water, and live steam where necessary, the 
following information was gathered: 


There are four or different systems which have been in 
use from one to thre rs. 

Chey cost from $5,500 $20,000, depending on size and num- 
ber of stalls equipped, which at 5 per cent. interest would mean 
n expense of from $275 to $1,000 per year. 

The various systems reported are said to be entirely satisfac- 
ory; then can wash out and get ready for service twenty to 
wenty-six engines p four hours; the average time re- 
quired to wash out and igine ready for service is from 





5514 minutes to 4 hours 
taken was 3 to 6 hours 
In all cases a very mat 


es; the average time formerly 


d reduction was reported in flue leak- 


ages and broken stay-bolts, although very little exact data were 
available on this subject \t one point it has been possible to 
reduce the number of boiler-makers employed from ten to four, 


due to decreased boiler work since the hot water washing-out 
system has been installed 


Some of the other benefits derived are given as follows: No 
evidence of steam in roundhouse; always plenty of water at 
212 degrees to refill boilers: temperature of water reduces time 


and fuel necessary to get engine hot; facility in turning engines; 
reduction of engine failures, reducing overtime; reduction of 
time at terminals where washing out is necessary. 

Probably the most important saving effected by the hot water 
changing or wash-out system, is the rapidity with which the work 
can be done; engines are ready for service from one to two 
hours quicker than could possibly be the case with a cold-water 
system, which necessitates cooling an engine down after the 
steam has been blown off, before the engine can be washed out, 
and then directly after bringing the water back to the high tem- 
perature: such waste of heat, which means coal, would not be 
tolerated under any other conditions, but takes place daily at 
hundreds of roundhouses in this country, without any protest. 

A simple arrangement used on one of the Western roads with 
very great success, for utilizing steam and water otherwise wast- 
ed, is to have wells into which cold water flows from the main, 
or source of supply, and to heat it by steam and hot water from 
engines; from this place the water is pumped for washing out 
and filling boilers. This is probably the cheapest system for fur- 
nishing hot water, but has the objection that the water has been 
blown from dirty boilers: however, as only a boilerful is taken, 
it is soon diluted and rendered innocuous by the fresh water in- 
jected into it from the tank. 

The following actual savings have been reported: 

Decreased cost of washing boilers. In 1906 with cold water, 
for labor alone it cost $1.32 per boiler, whereas, with hot water 
in 1907, $1.01 was charged against this item, or on the road re- 
porting it, a saving of $2,019.95 per year for labor alone, in wash- 
ing boilers, was effected on an outlav of $6,000. 

Decreased cost of water used. This item may not appear at 
first sight to amount to much, but where a saving of 7,000 gallons 
for each boiler washed out can be effected, as has been reported, 
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this, at 7 cents per thousand gallons, in Chicago, amounts to 49 
cents per boiler washed. It is the opinion of the committee, how- 
ever, that this estimate of the amount of water saved is high. 

Decreased amount of coal used. On one road this is given at 
140 pounds per engine, which is probably low; this at $2 per ton 
would amount to 14 cents, so that with the three items mentioned 
we get a saving per engine of: 


The saving of time at the roundhouse is probably, in busy sea- 
sons, more of an object than anything else mentioned, and as 
this amounts to cutting the time in half for washing out, it 
means, assuming that engine is not held for any other work, that 
with 1,000 engines, each turned two hours quicker than was pos- 
sible with the cold-water system, you have a saving of 2,000 en- 
gine hours, and as engines generally have to be washed out once 
a week, or four times a month, in bad-water territory, it amounts 
to 8,000 engine hours a month, or 96,000 engine hours a year; 
this, if the engines have to be rented at $10 a day, which is a 
low figure for a large engine, in busy seasons, would cost $40,000 ; 
or, putting it another way, working 365 days of 12 hours each, 
it would require practically 22 additional engines to equal the 
96,000 engine hours a year, which, at $15,000 per engine, would 
mean an expenditure of $330,000. 

In conclusion, the committee recommends that boilers be 
washed out and filled with hot water; the savings obtained by 
doing so will pay a good interest on the necessary investment. 





Superheating. 


Committee—H. H. Vaughan (chairman), L. G. Parish, R. D. 


Hawkins. 

During 1907 comparatively few engines were equipped with 
superheaters in the United States, although the Canadian Pacific 
Ry. continued to apply them to all road engines it constructed, 
173 in all, bringing the total number of superheater engines on 
that road to 350, of which 110 are consolidation freight, 192 ten- 
wheel freight and 48 passenger engines. 

The most important development.in the United States has been 
with the “Baldwin” or “Vauclain” superheater, 52 engines hav- 
ing been constructed during the year 1907 equipped with this 
device. With this exception the only other engines constructed 
during the year with superheaters were two on the Union Pa- 
cific Railway, one of which was equipped with the “Vaughan- 
Horsey” smoke-tube superheater, the other with the “Union 
Pacific” smoke-box type. 

A statement of the engines equipped during the year, so far as 
ascertained, is as follows: 





No. of 
Engines. 


Type of 


Road. Sperheater. 





Cc. R. I. & P. Railway.. 

P.S. & Northern 

Central Railway, ; 

CID I AROUND; .nnsccssenvecsveccsoe. : 

A. T. & Santa Fe... 

Central Of Georgim.........:.00000060555..- , ; 
Union Pacific Vaughan-Horsey.. 
Union Pacific Union Pacific.. 
fe ae | Vaughan- Horsey 7 


> 
Wee Om nee 


~ 
“I 


The “Vauclain” " guperheater may now ; be said to have e de- 
veloped beyond the experimental stage. It is of the smoke-box 
type, in which the waste heat of the front end gases is utilized 
to superheat the steam on its way to the cylinders. 

It consists of two cast-steel headers* in the upper and two 
in the lower portion of the smoke-box, the upper headers having 
a passage extending from the T-pipe flange at the back of the 
header to a cavity in the front of the header, which is divided 
into three chambers by longitudinal and transverse ribs. The 
lower header is U-shaped in section, divided into three chambers 
by transverse ribs, the steam-pipe flange opening into the back 
chambers. 

The headers are each open on the face, which is closed by a 
flange plate jointed to the header by bolts. Tubes 114 inches in 
a No. 13 B. W. G. thick, are expanded into the flange 
plates 

The steam passes from hei dry pipe to the upper chambers at 
the front of the upper headers, thence through the tubes to the 
front chamber of the lower headers and back through other 
tubes to the lower chamber of the upper header, thence to the 
middle chamber of the lower header, back to the upper header 
and thence to the rear chamber in the lower header, from which 
the steam connection leads to the cylinders. A steel plate par- 
tition within the tubes causes the gases issuing from the flue 
sheet to traverse the superheater tubes on their way to the 
stack, in order to obtain as much benefit as possible from the 
heat they contain. 

This arrangement is similar to the 


evidently somewhat 


“Schmidt” smoke-box superheater, with the exception that the 
large flue leading from the fire-box to the front end, which in 
Schmidt’s design enabled a high degree of superheat to be ob- 
tained, has been omitted, and consequently the only heat avail- 
able for superheating the steam is that contained in the gases 


after leaving the evaporating tubes. 

The Baldwin Locomotive Works have furnished particulars ot 
a test on this superheater conducted on the Chicago, Rock Island 
& Pacific Railway. The engine tested was a consolidation weigh- 
ing 237,000 pounds, of which 210,000 pounds was on the drivers, 
and the principal dimensions as follows: 
22 by 28 in. 


Slide balance 
Straight 


Cylinders 

Jalves 

Boiler, type 

Boiler, diameter 

Boiler, pressure per square inch 163 pounds 

Firebox, length 0 in. 

Firebox, width Y% in. 

PRUNE SULTAOR TRO DOE so ndc 6s cose cic eck ssdateneucdeas 179 sq. ft. 

FIORE SUPERCE, TUNES occic ccc cccsecsesesesesesvesscepOOe OMe Te 

Heating surface, total ,837 sq. ft. 

Driving wheels in. 

The test consisted of six runs on the Illinois Division between 
Blue Island’ and Silvis, a distance of 158 miles, and six on the 
El Paso Division between Delhart and Tucumari, a distance of 
93% miles. The general averages of the results obtained were 
as follows: 
GENERAL AVERAGES. 


Illinois Div. El Paso Div. 





DRIER MIE GNI Ss oo os.o occa ccnccsciaisessconcscncese 

Weight of train exclusive of weight of 
engine and tender 

EE SIE IN once sccicccsccsesccecssccescocnss 

Time consumed in stops 

Total time of run 


45 loaded-25 light | 37 loaded-21 light 


2,327.0 tons 1,833.4 tons 
14.7 3.8 
1 hr. 33 min. 
6 hrs. 29 min. 
185 M. P. H. 
891.6 
15,752.6 Ibs. 


3 hrs. 16 min. 
12 hrs. 57 min. 
16.1 M. P. H. 
Indicated horse-powe’. .............0.ceceseeeeees 821.5 
Weight of coal (losses substracted) 33,987.0 Ibs. 
Weightof coal per indicated horse-power'! 
per hour 
Weight of coal per ton mile 
Weight of water ‘losses [substracted 
Weight of water per indicated horse- 
power. hour 
Weight of water per ton mile .597 lbs. 
Equivalent evaporation....... 7.86 lbs. 
Superheat (from initial pressure of cards) 48.8° F. 
Superheat (from boiler pressure).. 24.63° F. 
Temperature of steam chest.. 386.3° F. 
Boiler pressure 154.4 lbs. 
Tractive effort... 21,375.0 lbs. 
Length of run 157.0 miles 
Coal per square foot of grate surface per 
hour sacbunecdss 


3.86 lbs. 
-119 lbs. 


,267.7 lbs. 


4.23 lbs. 
.091 lbs. 
217 706.3 lbs. 97 


27.5 Ibs. 22.6 lbs. 


.721 Ibs. 
7.54 Ibs. 
56.44° F. 
33.20° F. 
403.6° F. 
159.8 lbs. 
24 ,404.7 lbs. 

74.5 miles 


57.6 lbs, 54.9 lbs. 


During the first two runs on the Illinois Division the tempera- 
ture of the front-end gases in front and back of the superheater 
were shown to be 534° and 635° F., showing a drop of Io1° in 
passing through the superheater. An interesting comparison 
was also made by taking the temperatures of the steam in the 
valve chest of a simple consolidation, which averaged 24° below 
that corresponding to saturated steam at the boiler pressure, so 
that the superheater, which showed an average temperature in 
the steam chest of from 25° to 33° above that corresponding ‘to 
the boiler pressure, may be assumed to have raised the tempera- 
ture of the steam 50° to 60°. 

No comparison was attempted on these tests, but the Baldwin 
Locomotive Works conclude from the results obtained in a test 
of a balanced compound and simple engine in passenger service, 
and from the results of the tests at St. Louis, that a locomotive 
of this type equipped with a superheater will give a saving of 
15 per cent. in water consumption and I1 per cent. in fuel con- 
sumption over a similar simple expansion engine. An interest- 
ing comparison made during the test was the increase in ton- 
nage that could be handled by the superheater in proportion to 
the simple engine, and the absence of water in the cylinders, re- 
sulting in decreased trouble with the rod packing. No trouble 
was experienced in the lubrication of the balanced slide valves 
with the ordinary sight feed lubricator. 

With the exception of-the more extended application of the 
“Vauclain” superheater during the past year, evidently but little 
interest has been manifested in superheating, and yet the replies 
from those roads on which superheater engines have been in 
service do not condemn them, The Great Northern Ry., which 
has one passenger and one freight engine equipped with the 
“Schmidt” smoke-tube superheater, reports two coal tests be- 
tween the superheater engines and simple engines of practically 
identical construction. 

In passenger service a test on the Kalispell Division showed a 
saving of 13 per cent. in water and 14% per cent. in coal per 
car mile, while in freight service on the Willmar Division the 
saving was 30%4 per cent. in water and 28% per cent. in coal per 
ton mile, the coal figures being 13714 for the simple and 98 
pounds for the superheaters per 1,000 ton miles, both very satis- 
factory figures for Prairie type engines in freight service on an 


* Foi drawings see 
August, 1907, page 301. 
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undulating road. They also report a comparison for nine months 
between a superheater freight engine and a similar simple engine, 
showing 137 pounds of coal per 1,000 ton miles for the super- 
heater against 171 for the simple, and a cost for repairs of 4 
cents per mile against 3.87 cents, a reduction in the coal consump- 
tion of 20 per cent. with practically the same cost for repairs. 

The Boston & Maine reports on one passenger engine equipped 
with the “Cole” superheater, that while the original arrangement 
gave them considerable trouble from leaking and from breakage 
of the superheater pipes near the header castings, when the en- 
gine was in good condition, it has given excellent service, and 
they are taking steps to substitute improved details. They favor 
further improvement until better results are obtained rather than 
the abandonment of superheating. 

The Chicago & North-Western Ry. reports with reference to 
one passenger engine with the original “Cole” superheater, which 
originally gave trouble from header joints leaking, that by the 
substitution of ground header joints this trouble has been over- 
come, and states that the results have been very satisfactory the 
last twelve months. 

The New York Central reports on one passenger engine 
equipped with the “Cole” superheater, a slight reduction in the 
coal consumption but no conclusion. 

The Soo Line reports on one freight engine equipped with the 
original “Cole” superheater, that they have experienced no 
trouble except with leaks in the header connections, and while 
they cannot give accurate figures showing consumption of coal, 
there is evidently a saving, and the engine handles a train better 
than other engines. 

The Lake Shore & Michigan Southern Ry. reports on two 
passenger engines, one equipped with the original “Cole” and the 
other with the “Vaughan-Horsey” superheater, that no further 
tests have been made. They have experienced difficulty in their 
operation as follows: 

1. The lubrication. This was first attempted with the forced 
feed lubricator, and afterward the ordinary sight-feed lubricator 
was found to give entire satisfaction. 

2. On the “Vaughan-Horsey” superheater the top header broke, 
due to faulty design, which has been overcome by changes in 
the cross section from square to round. 

3. A number of the superheater tubes have cracked, but no 
remedy has been suggested. 

Their conclusion is that the superheater passenger engines 
have on the whole been satisfactory, and that while certain de- 
fects have developed, they are not of a nature that presents any 
serious difficulty. The engines have proved distinctly superior 
to simple engines of corresponding types both in economy in 
fuel and their capacity for handling their trains. They consider 
superheating a very promising improvement and intend to apply 
it to a considerably greater extent. 

The Canadian Pacific Railway, which, as this report states, 
has a large number of superheater engines in service, is oper- 
ated in two systems, the Lines East and West of Fort William 
respectively, and Mr. Grant Hall, superintendent of motive power 
of the Lines West, has furnished a report from the master me- 
chanics of the three divisions under his charge, having a total 
of 103 superheater engines at the commencement and 143 at the 
end of the year. As these statements cover a fairly extended ex- 
perience with the original “Cole,” “Schmidt” and “Vaughan- 
Horsey” superheaters, extracts from them are quoted as follows: 

“We experience trouble in keeping large superheater tubes free 
and clear from cinders: if this is not done the benefit of the 
superheater is lost. I find that the large tube fills up and be- 
comes choked, starting from fire-box end and extending about 
two feet in it if not kept after and cleaned out regularly; to do 
this we pull back the deposit with a rod with a bent end and 
then finish up by blowing through air. We also find that the 
small steam pipes get coated with soot, which also prevents us 
getting full benefit of the heat passing through the tube, which 
is only partly overcome by repeated blowing out with air. 

“The ‘Schmidt’ type is giving us very little trouble on this 
division, perhaps not so noticeable on account of only having 
one engine of this type. The main top header on this engine, 
however, has failed twice by cracking around the neck between 
the header and the flange which bolts to tube sheet. The joint- 
ing arrangement of small superheater pipes has not given us 
any trouble whatever from leaking or slackening back, which is 
frequent with other types. 

“The ‘Cole’ type is a constant trouble from leakage at joints 
where small headers bolt to main header and cannot be main- 
tained tight for any length of time. In tightening them up, 
which is frequently done, the studs, which were enlarged from 
3% to % inch, are strained, broken and pulled out from main 
header. When leaking, the flat face on main header as well as 
the grooved bed in the small headers are cut by steam leaks, 
necessitating plugging, etc., making it very costly to maintain, 
not saying anything about holding engine out of service or extra 
fuel consumption. 

“The ‘Vaughan-Horsey’ type causes trouble by the union joints 
leaking, caused by nuts slackening off them where joined to main 
header, and have to be opened up as often as business will per- 





mit and gone over to avoid failures; this being the only trouble 
we have with this type outside of the returns burning out oc- 
casionally, which is equal on all types.” 

“I am in favor of superheated steam in both passenger and 
freight service, and consider that we get good results when the 


arrangement is working satisfactorily and free from leaks. The 
system should be improved on to lessen the maintenance work, 
and the question of lubrication most thoroughly gone into with 
a view of reducing the number of piston and valve rings that 
are being used. With the quality of the oil we are using we 
find it necessary to renew piston rings every four or five weeks 
and the valve rings every two months. When piston rings are 
removed, if not broken, they are worn down to about % inch 
thick. Have had very little difficulty with respect to superheater 
tubes stopping up, but it is absolutely necessary that the damper 
in smoke-box be kept in working order. 

“With the ‘Schmidt’ superheaters we experience considerable 
difficulty in keeping flange joints tight where bolted on header. 
Have had one header broken off close outside of flange where 
bolted on to round head. With the ‘Vaughan-Horsey’ type we 
have quite a lot of trouble with the brass ring nut at connec- 
tions, but using the mild steel nut, I think, will overcome this to 
a great extent. 


“My experience with superheated steam in freight service is 
satisfactory; have no engines in passenger service equipped with 
superheated steam. 

“In regard to the superheater tubes blocking up in the smoke 
tube class. We have had some difficulty in keeping the smoke 
tube clean, and the only way to get good results is to blow them 
out each trip with air; doing so we have been able to keep them 
in good condition. 

“We have had considerable trouble with the piston and valve 
rings of the superheater type. This trouble has been eliminated 
to a large extent by making a more rigid examination of rings 
and feed attachments to valves and cylinders, also by making a 
perfect fit of new rings when applied to piston. Another impor- 
tant feature toward the maintenance is the superheater dampers 
and their attachments. To keep these in working condition it is 
necessary to inspect them thoroughly every week, which will 
prevent any trouble from defective dampers. The worst feature 
is the possibility of engine failures on account of superheater 
pipes bursting and leaking; they give no warning and it is im- 
possible to detect them before giving out. 

“In connection with superheaters in freight service, the only 
difficulty was in the Jarge tubes leaking badly, making it neces- 
sary to expand them every round trip. In passenger service l 
consider them very satisfactory, both in efficiency for this class 
of work and for the light maintenance of same.” 

Mr. Hall has also written a general statement of his experi- 
ence from which the following are extracts: 

“We find that the superheater tubes plug up to a certain ex- 
tent, but we overcome this by blowing out with air. The ‘Cole’ 
type only has given us trouble maintaining header joints. In 
passing I might say, for your information, that the ‘Cole’ super- 
heater has given us so much trouble in this respect that I would 
not recommend its use. We have had very little trouble with 
the ‘Schmidt’ type, the principal trouble being one that can be 
overcome, namely, the cracking of the superheater header 
through the neck. The only difficulty that has been experienced 
with the ‘Vaughan-Horsey’ has been the slackening off of the 
nuts coupling up the superheater pipe to the header; this type 
of superheater is an easy proposition to maintain. 

“In regard to lubrication. We have had nothing in the shape 
of forced feed that gave satisfaction, and have none now in 
service, being replaced entirely by sight-feed lubrication. It is 
not necessary that we have separate cylinder connections, but I 
do consider it necessary to have connection to each end of the 
valve bushing when using superheated steam. My experience 
with superheated steam in both passenger and freight service is 
satisfactory.” 

On the Lines East of the Canadian Pacific, for which the chair- 
man of the committee is reporting, practically the only super- 
heater in use is the “Vaughan-Horsey,” as those with the 
“Schmidt” are on Lines West and most of the original “Cole” 
have been converted. 

The important question during the past year has not been one 
of economy but of maintenance, not with respect to cost, for in 
that respect the addition of a superheater is not noticeable, but 
with respect to reliability. Engine failures are annoying and 
expensive, and no device can be a permanent success which in- 
troduces them to any extent. The important troubles that have 
developed during the last year have been three in number: 


1. Leakage at the union connections between the superheater 
pipes and the header due to nuts slackening off. 

2. Bursting and splitting of superheater pipes. 

3. Breakage of superheater header. 

Leakage at the union connections was at first caused by brass 
nuts having been used, and with the change to steel nuts it ap- 
peared to have ceased. Considerable trouble has, however, been 
experienced with the steel nuts, although not universally, as on 
some divisions it is practically nil, but in many cases the nut has 
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slacked off entirely, causing a complete and annoying failure. 
the reasons appear to be poor workmanship and insufficient 
strength of the nuts. With stronger nuts and proper work- 
manship, both of which can be arranged for, this trouble shoutu 
be overcome, but it has been decided to apply lock nuts of which 
several designs are now on trial, which will without a doubt 
overcome the difficulty; and while a monthly inspection is re- 
quired, failures from this cause will be avoided. 

Bursting and: splitting of superheater pipes, while not frequent, 
can be avoided only by proper maintenance of the dampers. This 
defect does not occur frequently, and is no doubt partly due to 
insufficient care having been taken in putting up the pipes to the 
correct lengths. , 

Breaking of superheater headers, while not frequent, 
curred several times, but can be stated definitely 
in design. 

Only top headers have broken and these all in practically the 
same place, at the junction of the steam-pipe flange with the 
header. By changing the form and insuring a stronger metal, 
there is little doubt of this trouble being overcome. 

The number of failures from the above causes have not on the 
whole been excessive. From April 1, 1907, to January 31, 1908, 
thirty-nine superheater engines in passenger service made a total 
of 1,382,820 miles with a total of fifteen failures. Of these nine 
were due to joints leaking, four to pipes bursting and two to 
headers breaking. The number of miles per engine failure was 
therefore 92,188, and as eleven of these a ulures are from causes 
that cam be overcome it is evident that when this is done the 
unavoidable failures are not a serious ste a 

Figures are not available giving the failures in freight service 
with any degree of accuracy, as if the records were taken as 
they stand they would show so small a number of failures that 
their unreliability would be evident, but those in passenger ser- 
vice are reasonably correct. 

So far as the cost of repairs is concerned the 
a superheater does not appear to be noticeable. 
itself certainly costs something to maintain, 
inspection of its parts, but the net result is, so far as the records 
on the Canadian Pacific Ry. are concerned, in favor of the su- 
perheater as against any other class of engines, and there is no 
evidence whatever of increased cost. 

While discussing the difficuities introduced by the application 
of superheaters there are certain advantages which to a large 
extent offset them. Where simple engines have been converted, 
they have shown an increase in capacity that may be roughly 
estimated at about to per cent. They run more freely, and are 
decidedly easier on their fire, allowing an inferior grade of coal 
to be burned with less dithculty, to an extent which caused 
superheater passenger engine to handle trains without loss of 
time when similar simple engine failed to do so. There is also 
a notable absence in superheaters of the trouble caused by water, 
and on the whole, providing the difficulties mentioned are over- 
come, it is a close question whether superheater engines will not 
average less failures than a corresponding number of simple en- 
gines, and they will certainly handle heavier trains aa make 
time. Where coal is expensive and the question is one of the 
adoption of a compound or a superheater, there is no doubt that 
the latter will give greater economy, with a smaller for re- 
pairs and less trouble. 

The results in fuel consumption 
ments made in the last report, 
freight service and 15 to 20 per 
does not appear necessary 


has oc- 
to be a defect 


addition of 
he superheater 
as do the necessary 


cost 


appear to confirm the state- 
namely, to 15 per cent. in 
cent. in passenger service. It 
to present these figures in detail, as 
this has been done in previous years, but the results for July 
to December, inclusive, have been gone over by sections and 
months, those cases being selected in which sufficient work was 
performed by the two classes of engines being compared to ren- 
der the results reasonably reliable. 

The equivalent coal is the coal which the class of engine shown 
would have burned had its consumption per ton mile been equal 
to that of the class taken as the basis of comparison, while its 
relative consumption is the proportion of the actual to the equiv- 
alent coal. As these quantities are calculated month by month 
and the traffic and weather conditions thus equalized, this method 
is comparatively accurate. 

The comparison of simple consolidation engines class M-4b 
with similar “Vaughan-Horsey” superheaters is shown in Table 
1, from which the average consumption of the simple engines 
works out at 113% per cent. of that of the superheaters. 

The consumption of compound ten-wheel freight engines D-9g 
and “Cole” superheaters, D-1oc with “Vaughan-Horsey” super- 
heaters, is shown in Table 2, from which the average consump- 
tion of the compound engines works out at 100 per cerit. and that 
of the “Cole” superheater at 107 per cent. of that of the 
“Vaughan-Horsey” superheater. 

Table 3 shows the comparison of Pacific type superheater en- 
gines, Class G-2, and of ten-wheel superheater, E-5g with ten- 
wheel simple engines, Class E-5. The ten- wheel superheaters 
are engines converted from simples and are otherwise similar. 
From this table the saving in fuel on the converted engine works 
out at 21 per cent. and that of the Pacific type at 22% per cent. 


on Lines East, but this figure is subject to the larger engine do- 
ing more work for the same weight of train or handling heavier 
trains, although only certain sections have been included where 
this variation is a minimum. The results on the Brandon and 
Swift Current sections are remarkable in view of the large 
amount of ccal burned, and show, with a total of 5,250 tons, a 
saving of about 35 per cent. 


TABLE 1. 


| 
Relative 
Consumption 


SECTION. Class. Bae —— 


| 


Actual. Equivalent 


Per Cent 
Farnham 2.999 1] 
LO  9 re 1,121 
Havelock....... “ 86 
‘Toronto. . 2,385 
London.. 618 
North Bay .... : 1,204 
All.. ; , . 8,413 


Ignace 
Kenora 
Brandon 
All. 


Ignace 
Kenora 
Winnipeg. 
All 


North Bay 
Chapleact ........... 
White River .. 
All. 


Brandon ; 
Swilt Current ... 
North Bay.. 
Smith's Falls. 


The replies show that the question of 
have been settled by all roads resorting 
cator. 

Two roads report satisfactory results with a single central con- 
nection to the valve chest as on ordinary simple engines, but the 
majority are using the separate cylinder connection with either 
one central or two separate connections to the valve chest. 

On the Canadian Pacific some engines are running with one 
central connection to the valve chest and no cylinder connection, 
but the preferred arrangement is the separate connection to the 
cylinders with one feed to the valve chest split to feed to both 
ends. The cylinder connection feed is generally cut down to a 
very small amount when running and most of the oil fed through 
the valves, but the majority of the men prefer to have it in case 
it is required. 


lubrication appears to 
to the sight-feed lubri- 


Tests of Briquetted Coal. 


By A. W. 


GIBBS. 


These tests were carried out under the direction of Dr. J. A. 
Holmes, Expert in Charge, Technologic Branch, United States 
Geological Survey, at the locomotive testing plant of the Penn- 
sylvania Railroad at Altoona. 

It was intended to ascertain if low volatile coals of a semi- 
smokeless nature but friable and, therefore, not fairly satisfac- 
tory in locomotive use, could, when briquetted, be used to reduce 
the amount of smoke and prevent the loss sustained from the 
discharge of cinders, which is large in coals of this character. 

The coal selected had the following proximate analysis: 

Fixed carbon 3.21 per cent 
Volatile c sti .75 per cent 
Moisture .43 per cent 
per cent 
per cent 
per cent 


A series of tests was run with the raw coal and another series 
with the same coal briquetted in two forms, square and round, 
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and experiments were made with the percentage of binder from 
5 per cent. to 8 per cent. All tests were run on the locomotive 
testing plant, a simple cylinder Atlantic type locomotive being 
used, having a total heating surface including fire side of tubes 
of 2,320 square feet and a grate area of 55.5 square feet. 

The series with the raw coal was run in such a way as to 
show the full performance of the boiler from low rates of evap- 
oration to the highest possible rate of evaporation. The lowest 
rate of evaporation was about 18,000 pounds of water per hour, 
equal to 8 pounds per square foot of heating surface; this being 
increased throughout the test until, with the briquetted fuel, an 
evaporation of 44,500 pounds of water from and at 212° F. was 
obtained. This is equivalent to 19 pounds of water per hour 
per square foot of heating surface. The briquettes were fired 
with ordinary shovel and handled in the manner usually em- 
ployed for coal, no necessity being found for breaking them. 

The following table taken from a plot of actual results shows 
comparatively the evaporation of the natural and briquetted coal. 








When the rate of evapora-| The equivalent evaporation per pound of fuel is, for 
tion per square foot of 











heating surfaceis, 
Natural Lloydell coal, Briquetted coal, 
pounds. pounds. pounds. 

8 95 10.7 
10 8.8 10.2 
12 8.0 9.7 
14 7.3 9.2 
16 6.6 8.7 











The quantity of cinders collected in the smoke box showed no 
material difference as between the raw coal and the briquetted 
coal. The quantity collected per hour when burning 100 pounds 
of fuel per square foot of grate was about 400 pounds, reaching 
a maximum of about 750 pounds per hour with the coal being 
burned at the rate of 120 pounds per square foot of grate. Fire- 
box and smoke-box temperatures were practically the same at 
the same rates of evaporation, whether the coal was used in its 
raw state or briquetted. 

The apparent reason for the increased evaporation per pound 
of fuel with the briquetted coal is that, although, as already 
stated, the loss due to cinders in the smoke box is not different 
as judged by the quantity collected, the calorific value of the 
cinders from the briquetted coal was lower than with raw coal, 
and, further, on account of the uniform size of the briquetted 
fuel the distribution of air through the fire permitted more com- 
plete combustion and liberation of heat than with the raw coal. 

The fuel consumed per draw-bar horse-power with the locomo- 
tive running at a speed of 37.78 miles per hour and a cut-off of 
25 per cent. was as follows: 


4.48 pounds 
3.65 pounds 


TN QU nk Fo wasnt st Penatuticeswcedceses Vaduuns 
er er eT rrr 


This is equivalent to stating that the amount of briquetted 
coal was 81 per cent. of the amount of raw coal required per 
draw-bar horse-power at this speed and cut off. 

Smoke observations were made by Ringelmann’s method and 
by photographs. By this former method no smoke is indicated 
by o and very black smoke by 5, there being a total of six 
gradations from 0 to 5 inclusive. The following table indicates 
for a portion of the speeds and cut-offs the comparative smoke 
readings, these being an average of a large number of observa- 
tions made at regular intervals. 























Speed, miles per hour. Cut off. Average smoke. Kind of fuel. 
Per cent. 
28.34 20 1.2 Raw coal. 
28.34 20 0.8 Round briquettes. 
37.78 25 1.8 Raw coal. 
37.78 25 0.7 | Round briquettes. 
37.78 30 2.1 Raw coal. 
37.78 30 1.8 Round briquettes. 
' 





It is evident from the above that the briquetting of this coal 
materially reduced the amount of smoke, but it could not be de- 
termined whether the difference in percentages of binder used 
made any difference in the smoke produced. 

At the end of one test at about 37 miles per hour and a cut-off 
of 32 per cent., the locomotive was shut off and the blower put 
on and at the end of two minutes the smoke had entirely cleared 
from the stack. Various supplemental tests indicated that with 
care the locomotive could be brought into a terminal where 
smoke was objectionable by the proper use of blower and judg- 
ment on the part of the engineman in regard to the amount otf 
fuel in the shape of briquettes fed to the fire. There was no 
difficulty in starting the fire with briquettes, the same method 
being used as with the raw coal. 


To determine the effect of weathering, a number of round and 
square briquettes were placed on the roof in January and Feb- 
ruary and examined in May or about four months after, and 
these showed no change whatever in their condition. 

For these tests, the briquettes which had been made at the 
station of the Geological Survey were shipped to Altoona care- 
fully stacked in open gondola cars and were carefully unloaded 
and restacked. Very few were broken and the amount of fine 
coal abraded from the surface was practically negligible. This 
method of handling was all carefully done, but if the briquettes 
had been shipped for regular locomotive service it is not thought 
that the breaking and abrasion, due to handling briquettes, would 
be a serious matter for regular service. 





Subjects. 





Committee—C. A. Seley (chairman), D. F. Crawford, L. R. 
Pomeroy. 

The committee suggests the following subjects for committee 
work for the 1909 convention: 

1. The organization best suited to obtain economical results in 
maintenance of locomotives. Le Grand Parish, H. D. Taylor, 
D. J. Redding, A. Forsythe, S. J. Hungerford, H. W. Jacobs. 

2. Driving pressure for firebox rivets and the advantage of 
avoiding seams in locomotive crown sheets. W. F. Kiesel, J. H. 
Manning, W. A. Robb, H. H. Maxfield, G. Wagstaff. 

3. Use of piug and ring gauges for all important fits. R. N. 
Durborow, A. Stewart, L. H. Turner, H. B. Ayres. 

4. Ash pits and ash handling plants; the best and most efficient 
arrangement. H. S. Hayward, W. Manchester, F. H. Clark, 
John Howard, H. M. Curry. 

5. Rolled steel wheels. A. S. Vogt, H. Bartlett, J. E. Muhl- 
feld, C. H. Quereau, G. W. Wildin. 

6. Standard rules for testing boilers and stay bolts. J. T. 
Wallis, T. A. Foque, M. E. Wells, M. H. Wickhorst, W. C. A. 
Henry. 

7. Standard limits governing the wear of locomotive tires, 
as concerns height and thickness of flange and depth of chan- 
neling. E. D. Bronner, Robt. Quayle, R. K. Reading, C. E. 
Fuller, J. T. McGrath. 

8. Advantages of water purification as a means of decreasing 
cost of locomotive repairs and reducing failures on the road. 
W. C. Arp, H. Stillman, G. H. Emerson, R. D. Smith, E. B. 
Thompson. 

9. Investigation as to the most desirable composition of mate- 
rial for locomotive driving wheel tires, and adoption of stand- 
ard grades for various classes of service. T. W. Demarest, W. 
R. McKeen, J. A. Carney, W. A. Nettleton, F. M. Wahyte, C. B. 
Dudley. 

INDIVIDUAL PAPERS. 

1. Heat transference of tubes and 
Edward Lucke, Columbia University. 

2. Crane hooks; results of exhaustive experiments and rec- 
ommendations as to design. Prof. Walter Rautenstrauth, Co- 
lumbia University. 


Prof. Charles 


plates. 


VALUE OF SPECIFICATIONS TO PuRCHASING AGENTS.—Many pur- 
chasing agents spend half their time trying to secure further 
definite information than is ordinarily furnished at first in re- 
gard to supplies they are asked to buy. They do this in order 
to have some specifications, even though crude, as a fair basis 
on which to compare bids and place orders, which will insure to 
some extent the railroad company’s receiving the quality, sizes 
and kinds of supplies best suited for its requirements. If, there- 
fore, a purchasing agent is supplied with definite and complete 
specifications and drawings prepared by experts, covering many 
of the most important articles purchased, the result is certainly 
a great relief to the purchasing department. It simplifies the 
work there, not only at the time purchases are made, but later 
also in lessening the amount of correspondence complaining 
about defective devices or inferior workmanship or material.— 
W.V.S. Thorne before the New York Railroad Club. 





THE VALUE oF Our MANUFACTURED Propucts.—In 1905 the 
value of the product of our manufactures amounted to $16,866,- 
706,985; the total receipts of the steam railroads were $2,325,- 
765,167. In manufacturing, the value of the product was $1,152 
for each horse-power installed and the yearly wages amounted 
to $248 per horse-power. In the railroad industry, the gross re- 
ceipts amounted to $555 and the yearly wages to $224 per horse- 
power, rated on a basis comparable to that used in the census 
report covering manufactures.—H. St. Clair Putnam before the 
Conference on the Conservation of Natural Resources. 
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A NEW HIGH POWER WHEEL LATHE. 





The improvement in wheel lathes during the past three or four 
. years has been continuous and has constantly continued to cut 
down the time of turning a pair of locomotive driving wheels 
until it has Been reduced to such a point that the time lost in 
handling and setting the work and changing the tools has be- 
come relatively of much greater importance. It is now clearly 
evident that any further noticeable improvement in increasing 
the output of wheel lathes must be looked for in the direction 
of reducing the time and labor of performing these operations 
rather than increasing the size of cut or the eutting speed. Rec- 
ognizing this condition, William Sellers & Co., Philadelphia, have 
developed a design of wheel lathe which, while having all the 
necessary power and stiffness to take the heaviest practical cuts, 
possesses a number of new features, which greatly facilitate the 
handling of the work and the tools. 

The illustrations on the opposite page show the general ap- 
pearance and several of the more prominent new features of an 
80-inch lathe of this design. It will be noted that the machine 
is very massive in construction and convenient in arrangement. 
The driving power is obtained from a motor located back of the 
left hand head, which transmits the power through pinions and 
gears to a very large driving shaft, provision being made for 
two mechanical changes of speed. This long driving shaft, no- 
ticed just below the face plate in the upper left hand illustra- 
tion, transmits the power to the face plates through two reduc- 
tions of gearing, the final pinion driving the face plates being 
located in nearly the same horizontal plane as the tools and on 
the same side of the center. In this manner the tool loads are 
transinitted directly through the face plate and drivers without 
imposing any pressure on the spindle bearings. The mechanical 
speed changes are operated by the handle shown in the front of 
the left hand head. 

Possibly the point of greatest interest in this machine is the 
drivers which hold the wheels to the face plate. This new form 
of driver has been designed with the object of obtaining a con- 
struction which will securely lock the wheels against the pres- 
sure of the heaviest cuts without side strains on the wheel rims, 
and will also hold with a resistance proportional to the cut. It 
was also desired that the drivers should be self-contained and 
have no loose parts to be removed or replaced in changing 
wheels, As can be seen in the illustrations, these objects have 
been fully attained. The drivers grasp the inner and outer faces 
of the tire, holding it securely without any side straining; they 
are clamped entirely by one set screw, which can be tightened 
with an ordinary short wrench and are provided with a side play 
which is utilized for producing a toggle joint effect, resulting in 
the driving power being increased proportionally to the resistance 
of the cut. The clamping arm is pivoted to a floating block and 
is arranged with a latch which holds it in the open position after 
being released and allows the wheels to be removed without in- 
terference. Each driver is mounted in a swinging frame or plate 
secured to the face plate of the lathe, which permits them to be 
conveniently adjusted to suit the diameter of the wheels, loca- 
tion of crank pins, number of spokes, etc. The most rigid tests 
have shown this new type of driver to be entirely successful in 
every particular. 

Another very interesting new feature of this lathe is found in 
the turret tool holders, which are clearly shown, as mounted on 
the tool bench, in the lower left hand illustration. The turrets 
are arranged for carrying four finishing tools and the center 
clamping bolt has a transverse opening which allows a long bar 
of tool steel to be used for the roughing tool. The other tools 
not being subject to so frequent renewals can be made conven- 
iently with short shanks. The turret is rotated by a ratchet hand 
lever and when the various working positions are reached a 
spring latch holds it in place. A further motion of the hand 
lever then clamps it firmly. 

The front of the openings in the turrets for the forming tools 
is made with a slight taper to fit a corresponding taper on the 
tool socket. The tools are thus accurately centered and securely 
held against side motion, and it also permits a reduction in the 





size of the tool body without decreasing the broad bearing sur- 
face which supports the cutting edge. 

The turrets are mounted on slide rests, which are of very 
heavy construction and are set low. They are carried on a 
bench adjustable by racks and pinions to suit the diameters of 
the wheels. The base of the slide rest is arranged to swivel 
on the bench to suit the angle of the wheel tread. The slides are 
each provided with a feed ratchet, the connections for which 
are fitted with ball joints. A convenient micrometer screw and 
stop on the side of the cross slide enables the wheels to be rough 
turned to the same diameter without calipering. The stop can 
be swung aside while finishing. 

The spindle caps on the heads are worthy of attention and 
are made in one continuous piece, providing a nearly solid sup- 
port for the hardened steel step, which is placed at the end of 
the spindle for taking end thrusts. Secured to the face plates 
are flanged bearings through which the sliding spindles pass, 
greatly reducing their overhang when supporting the work. 
These bearings are supplied with split tapered bushings for tak- 
ing up wear, and to maintain an easy fit without lost motion. 

Speed changes, both mechanical and electrical, are provided 
which give spindle speeds varying from % to 1% turns per min- 
ute with numerous intermediate steps. The right hand head is 
operated along the bed by a small motor located on the bed plate 
and shown at the extreme right of the center picture in the upper 
row. A lever is provided for disengaging the driving pinion 
when it is desired to change the relation of the face plates, as 
when changing from a right to a left hand lead. 

A test was recently made with one of these machines at the 
Sellers plant, in Philadelphia, which, in spite of the fact that the 
machine was operating under a number of disadvantages, such 
as being mounted on blocks about 4 ft. above its normal level, 
and also for the lack of facilities for handling the wheels to 
and from the lathe, which would be provided in all railroad 
shops, gave some very remarkable results. Three pairs of wheels 
were turned in two’ hours and ten minutes, which included a loss 
of six minutes because of a broken tool. The actual time of 
turning one pair of wheels, 67 in. in diameter and 6% in. 
face, was 37 minutes. They were released and taken out, low- 
ered to the floor and another pair of the same size were taken 
up and put into place all in ten minutes. This second pair of 
wheels was turned in 28 minutes and released and delivered upon 
the floor in two minutes. The drivers were then changed in po- 
sition to suit 78 in. wheels and a pair was taken from the floor, 
put in and clamped fast in three minutes and twenty-two seconds. 
These wheels had been previously turned and were in a condi- 
tion of what might be required in truing up a pair of new tires. 
The actual turning time upon this pair was nineteen minutes. 
The wheels were taken out and delivered upon the floor and the 
slings removed in four minutes. In all of this work the treads 
were turned smooth, i. ¢.,*the roughing cuts were entirely ob- 
literated. During this test while taking a cut with 15/32 in. feed, 
an average depth of % in., and a cutting speed of 12 to 15 ft. 
per minute on each of two 78 in. tires, an average of 211 am- 
peres were required by the motor. 

The net finished weight of an 8o in. lathe is 115,565 lbs. The 
address of William Sellers & Co., the builders of this machine, 
is 1600 Hamilton street, Station “J,” Philadelphia, Pa. 





CoNSERVATISM ON RaILrRoAps.—Equally restrictive to the in- 
troduction of any new device or system on a railway is the ex- 
treme element of conservatism that has such a strong hold in 
the minds of the average railway official, from the heads of 
departments down to the foremen, and even to the men in the 
shops; a conservatism fostered by years of unbroken habitude, 
and firmly established by following devoutly the recurrent 
routine of daily duties. From this conservatism itself, coupled 
with a fear of disapprobation should a mistake be made in the 
adoption of some method or device differing from the old and 
established régime, springs a destructive criticism which, though 
it may be given with the object of self-protection, often results 
in an irreparable loss, both to the object of criticism and to the 
criticiser—H. W. Jacobs in The Engineering Magazine. 
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AIR COMPRESSORS FOR THE RAILWAY SHOP. 


By H. Epsimt Barr. 

The rapid modernization of the railway shops, in equipment 
and methods, has included the increased use of compressed air 
for many purposes. The compressor plant has become of vital 
importance and there is a demand for a high grade, rugged, and 
thoroughly substantial compressor equipment capable of giving 
constant, economical service at high pressure and increased speed 
compared with the light and uneconomical machine commonly 
in use a decade past. The machines illustrated herewith have 
been recently added to the line of air compressors built by the 
Bury Compressor Company, Erie, Pa., and are specially adapted 
to railway shop service. 

The massiveness and rigidity of these machines are apparent. 
The frames are of the bored guide type, with heavy duty quar- 
ter box bearings, which are tied into the frame body by heavily 
ribbed, long sweep housings. The air and steam cylinders are 
held rigidly in line by the circular, internally flanged yoke, which 
is provided with large side holes for conveniently reaching the 
stuffing boxes. The machine proper—frame and cylinders, with 
attached parts—is secured by through and tap bolts to an un- 
usually deep sub-base, which on the two-stage machines includes 
the intercooler, making the entire outfit self-contained, of per- 








head is of box form, with adjustable shoes and steel wrist pin 
drawn in on a continuous taper and securely fastened. The 
careful construction of all bearings and the methods used to 
insure perfect alignment make these machines remarkably smooth 
in operation with small friction loss. 

The steam valve is a balanced, double ported slide type, having 
very short steam ports, and is well suited to the operation of a 
compressor or engine, giving economical service with little atten- 
tion aside from lubrication. The steam cylinders are lagged with 
asbestos to reduce radiation, and are covered with a heavy pol- 
ished blue steel jacket. The cranks of the duplex machine are 
protected by a polished steel guard with heavy angle iron pieces, 
and the single crank machine may also be so fitted. 

The air valves, the vital parts of any compressor, as ordinarily 
furnished, are of the automatic, direct lift type, with spring 
closure, operating in guides of a recently improved form, which 
a 


~ 





FIG. I.—DUPLEX BURY COMPRESSOR—BUILT WITH SIMPLE OR TWO-STAGE AIR AND SIMPLE OR COMPOUND STEAM CYLINDERS, 


manent alignment and adapted to run as satisfactorily on a good 
timber cribbing as on a more permanent foundation of concrete 
or brick. 

The crank shafts and connecting rods are of 
hearth steel. 


forged open 
The crank of the duplex machines is of the built 
up type, with balanced disks forced on the shaft and held by 
two keys. The pin is forced in and riveted. The various opera- 
tions in the building up of this crank are done with a care and 
precision which makes the completed crank practically as solid 
and true as if made from one piece. The single crank shaft is 
slotted from a single forging, the pin and journals are turned 
with large fillets, and the shaft is fitted with counterweighted 
disks mounted on the wings of the crank by a special construc- 
tion, the joints being all machined and no babbitt or other soft 
metal likely to loosen from shrinkage being used. 

The connecting rods have the approved marine crank end and 
solid crosshead end. The crank end boxes are lined with babbitt 
and the crosshead boxes are phosphor bronze. All babbitt in 
the main bearings and connecting rods is poured into dovetailed 
recesses, after which it is piened thoroughly to overcome shrink- 
age, and the box is bored to fit the pin or journal.- The cross- 


possess features worthy of special attention. The most common 
form of inlet valve guide is made of brass and screwed into the 
wall of the cylinder or head. This thread is straight, and, being 
depended upon to a great extent for tightness, is made a good 
fit in the tapped hole. The guide is made of brass to prevent 
its corroding to the cylinder metal in the thread, as it would if 
it was of iron, but as fully an annoying trouble is experienced 
by the cylinder oil working in around the thread and becoming 
carbonized from the heat of compression to an extent which 
makes it extremely difficult to remove the guide. In some cases 
which have come under the writer’s notice it has been necessary 
to chip the guide out. Some, knowing the possibility of this 
trouble, have resorted to removing the guides once a week and 
cleaning with gasoline. This is effective, but the softer thread 
of the brass soon wears loose from frequent removal, and few 
operators will go to this trouble. In fact, often the opportunity 
is not available. 

It becomes advisable, therefore, to avoid the necessity of such 
attention, and the guide adopted accomplishes the purpose ad- 
mirably. The guide and seat are one piece, an iron casting, 
which screws into the metal of the cylinder in the cool air 
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FIG. 2.—CLASS B. S. BURY COMPRESSOR—I2,-I4 AND I16-INCH STROKE. 


passage wall only. A little graphite and oil applied when the 
guide is put in prevent rusting at this point. The portion of the 
guide entering the cylinder wall is not threaded and is a com- 
paratively free fit, tightness being secured by screwing the guide 
down on a thin corrugated copper gasket under the shoulder. 
the inside of the guide near the bottom is of hexagonal shape, 
to be engaged by a special wrench furnished for removing and 
replacing the guide. The cap, which firmly locks the guide, has 
a hexagonal projection which fits the same wrench. On the high 
pressure cylinder of two-stage machines a copper gasket is also 
placed under the cap, so that the fit in the cylinder is not de- 
pended upon for tightness, and the guide can be removed in a 
fraction of the time ordinarily required. 

The discharge valve guide screws into the discharge passage 
wall and rests on a corrugated copper gasket on the cylinder 
wall. The seat is contained with the guide, avoiding wear on the 
cylinder, and the seat being removable is readily inspected and 


the valve may be ground in without danger of emery entering 
the cylinder. This is a great improvement over allowing the 
valve to seat on the cylinder wall, or screwing a separate seat 
into the cylinder wall. Such a seat persists in working loose 
under the constant hammering of the valve, and if not noticed 
at once the thread is destroyed on the seat and sometimes in 
the cylinder. By a simple device the discharge valves are ren- 
dered quiet running and very positive in operation. 

The positive inlet valves, furnished on special order only, are 
placed in the cylinder barrel instead of in the heads, as is usual 
with this type. The heads are thus entirely free from mech- 
anism, have full cooling area, and being much lighter than the 
usual form are easily removed by one man. Lubrication is ef- 
fected by high grade sight feed devices or by force feed or grav- 
ity system, as desired. Duplex machines, as shown in Fig. 1, 
have been shipped to the Pennsylvania Railroad Company, Frick 
Coke Company, Oak Park Power Company, etc. 








RYERSON FLUE WELDING MACHINE. 


It is now generally conceded that the most satisfactory and 
rapid flue welding can be done on the roller type of machine 
and the greatest development has been in this type. One of the 
latest designs of this kind, evolved after a careful study of the 
requirements of the service, is being built by Joseph T. Ryer- 
son and Son, of Chicago, and is shown in the accompanying il- 
lustration. 

This machine consists of a very substantial base on which a 
shaft is mounted in suitable bearings. This shaft carries a driv- 
ing pulley, or gear wheel if electrically driven—and a flywheel 
at one end and an internal roller carrying mandrel at the other. 
This mandrel closely resembles the ordinary type of flue ex- 
pander and is designed to roll the inside of the tube during the 
welding process. Mandrels of different sizes are provided with 
the machine and are interchangeable by simply screwing the 
threaded end into the driving shaft. This end of the shaft also 
carries a steel head, which is provided with arms for carrying 
large rollers for rolling down the outside of the tube during 
welding. These outside rollers are disposed directly opposite 
the inside rollers and are adjustable for any thickness of tube. 
They are brought down toward the mandrel by means of a foot 
treadle, which will be noticed in the illustration. The construc- 
tion is such that these outside rollers cannot approach the man- 
drel rollers any closer than the thickness of the tube wall for 
which they are adjusted. 

It will be seen that this machine possesses a number of im- 
portant features providing for very rapid and accurate work 
and in addition, because of the absence of any air or steam con- 





nections, it is more or less of a portable type. The construction 
of the adjusting device is such that it requires no skill on the 
part of the operator, but is still so accurate as to provide for ad- 
justments of 1/100 of an inch. For performing this operation 





RYERSON FLUE 


WELDING MACHINE. 
a cold tube is placed on the mandrel, the arms of the machine 
are brought down and the rollers simply set to touch the tube 
and then tightened in place. There are no gears required and 
the machine is practically noiseless in operation. 
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Provision is also made for attachments which will permit 
scarfing, spreading or cutting off tubes. This is accomplished by 
simply removing the roll mandrel and substituting the proper 
scarfing rolls, spreading devices, cutting wheels. Such a 
can be made in a very few minutes. 

The address of Joseph T. Ryerson & Son is Commercial Na- 


tional Bank Building, Chicago, III. 


or 
change ¢ 





without in any way affecting the engine alignment. The valve gear 
has been simplified and its reliability increased by doing away 
with the spiral gear drive for the lay shaft and by operating both 
the inlet and exhaust valves from a single eccentric. All parts 
subject to wear are fitted with adjustable devices for taking up 
the wear and the aim has been to produce an engine well suited 
to the demands of a 24-hour service. 

















600 H.P., MESTA GAS ENGINE. 


“THE MESTA GAS ENGINE, 


Modern heavy duty have 


where they 


gas engines reached a stage 


occupy a recognized and important position in the 


now 
power field. These machines in large sizes are much more simi- 
and 
hence it is not so much of a departure for a successful manu- 
facturer of heavy duty Corliss and piston valve reversing steam 
engines taking up the manufacture of large 


lar to heavy duty steam engines than are small gas engines 


gas engines as it 
would be in smaller sizes. The Mesta Machine Company of 
Pittsburg, Pa., which has recently made such a move, is in a 
specially fortunate position for manufacturing successful gas en- 
gines, since, 
engine field, 
of such 


from its long experience in the heavy duty steam 
it has an accurate knowledge of 
machines 


the requirements 
and is possessed a fully equipped plant 
capable of providing the best of materials and machine work. 
The plant of this company has air furnaces for supplying iron 
of the high tensile strength and superior wearing qualities so 
necessary in cylinder construction; furnaces for 
vanadium as may be desired 


open hearth 
steel castings, containing nickel or 
and a complete brass foundry. 

The accompanying illustration shows the general arrangement 
of a 600 h.p., 400 k.w. direct connected unit now in process of 
construction in the works at West Homestead, which typifies a 
series of sizes called for in the designs as at present decided 
upon. This engine, it is believed, embodies the best features of 
both European and American practice and in addition has many 
improvements which tend toward more economical and suc- 
cessful operation under the exacting conditions of the widely 
fluctuating loads which are so frequently met with in American 
practice. Very careful attention has also been given to the de- 
velopment of a design suitable for use with producer, blast or 
other by-product gases. 

These engines are designed to operate on the four-cycle prin- 
ciple and are built in either tandem or twin tandem arrange- 
The placing of two double acting cylinders in tandem 
results in two power strokes per revolution, giving very close 
regulation and making it perfectly feasible to operate 60-cycle 
generators in parallel without using any form of flexible coupling. 
When the twin tandem type is employed the power strokes are 
doubled and the same effective torque is obtained as in the cross 
compound steam engine. Very careful attention has been given 
to the matter of longitudinal expansion and the cylinders are 
permitted to expand or contract with the varying temperature 


ment. 


For the development of this line of engines, ranging in capacity 
from 500 to 5,000 h.p., this company has secured the services 
of Frederick Ottesen, who has had a wide European and Amer- 
ican experience in gas engine design and has spent over a year 
in the development of the design illustrated. 





PIPE THREADING AND CUTTING-OFF MACHINE. 


The Crane Company, Chicago, has placed an inexpensive, but 
high grade, pipe threading and cutting-off machine on the mar- 


ket, which may be operated either by hand or power. It is known 


CRANE PIPE THREADING AND CUTTING-OFF MACHINE. 
as No. 1%, has a capacity for % to 2-inch pipe and is simple in 
construction, adjustment and operation. The frame or bed, a 
single casting, is of light but rigid construction and occupies a 
minimum amount of floor space. 

The die head is bolted to a movable carriage. The dies are 
of an improved adjustable type, made collapsible, and are simi- 
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lar to those supplied with the Crane hand die stocks. The frames 
which carry the dies slide in guides and are moved by a screw, 
operated by a hand wheel. The dies are set to gauge by a simple 
locking device, thus allowing any number of pieces of pipe of 
The 
dies have four cutting edges and will give good service on either 
wrought iron or steel pipe. 


the same size to be threaded without further adjustment. 


They are made interchangeable and 
one die of a set may be replaced if broken. When not in use on 
the machine the dies may be used in a hand stock. A set of dies 
may be changed on the machine in a few seconds. 

When cutting off, the pipe is guided by two steel guides hard- 
ened on the face. These guides are operated by a right and left 
screw and hand wheel. The cutting-off tool is operated by a 


lever and rack. The gripping chuck is rapid in action and is 


very powerful. The pipe may be released and gripped by mov- 





ing a lever without stopping the machine. The chuck is adjust- 
able for different sizes of pipe, within range of the machine, 
without moving or altering the jaws. The jaws are of tool steel 
and are removable for grinding or replacing. 

The rear end of the spindle is fitted with a universal centering 
chuck, compact in design and readily adjustable to the various 
sizes of pipe. Oil is supplied from a small tank on a swivel joint 
above the die head. Another tank is placed in the frame to 
which the oil from the dies is drained. Three changes of speed 
are obtained by gears which are shifted by a lever conveniently 


The 


it may be operated by hand, 


countershaft o1 
the necessary crank for this pur- 
Bolt dies, 4 to 1% 
The machine weighs 700 lbs. 
44 X 23 in. 


placed. machine may be driven from.a 


pose being furnished with each machine. 
in., may be furnished if desired. 


and requires a floor space of 








STEEL-T'!RED CAR-WHEEL LATHE. 


The Niles car-wheel lathe, shown in the illustration, is de- 
signed for turning steel-tired car wheels up to 42 inches diameter 
on the tread, and is arranged to take axles having either inside 
or outside journals. To turn wheels on axles having outside 
journals, the centers are removed and the axles are chucked by 
collapsing bushings of suitable size, which fit into taper sleeves 
within the spindles. The wheels are brought close to the face 
plates and are gripped securely by the patent “sure-grip” drivers, 
which engage the tires near the rim and hold the wheels abso 
lutely rigid’ with the face plates. 


shortest possible time. To prevent chips, falling between the 
face plates, from getting into the working parts of the machine, 
a sheet-iron telescoping cover is provided extending from one 
face plate to the other. 

A calipering attachment is supplied (not shown in the illus 
tration), consisting of a cross-bar extending above and across 
the face plates and set parallel with the center line of the ma- 
chine. With this is furnished a suitable measuring device for 

A four- 


step cone is used with the belt drive, or the machine can be ar 


determining the relative diameter of the two wheels. 


ranged for motor drive—preferably by a motor of the variable 


speed type. 





NILES STREL-TIRED CAR-WHEEL LATHE. 


To turn wheels on axles having inside journals the ordinary 
centers are used and the wheels are gripped by the drivers in 
the usual manner. The face plates are mounted on spindles of 
extra large diameter. The right-hand head is movable on the 
bed by rack and pinion operated by lever. 

The tool rests have swiveling bases adjustable in and out on 
the carriages and are provided with power longitudinal feed 
driven by ratchets with positive connections, which are operated 
from the rocker shaft at the front. The carriages have adjust- 
ment parallel to the length of the bed for varying gauges. The 
tool posts are fitted with an improved type of tool clamp, en- 
abling the tools to be set with the greatest facility and in the 


For railroad work the machine is provided with four sets of 
axle bushings for 334, 414, 5 and 5% in. standard M. C. B. axles. 


For traction wheels, bushings suitable to diameters of the axle 
journals are provided. 


American locomotives were of a more 


Fue, Economy.—If 
highly developed type such as are much employed for foreign 
service, if they were designed with compound cylinders or with 
superheaters, the amount of fuel required would be less and the 
annual coal consumption would be reduced 6,000,000 to 10,000,000 
tons—Dr. W. F. M. Goss before. A. S. M. E. 
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LUCAS HORIZONTAL BORING, DRILLING AND MILLING MACHINE. 


HORIZONTAL BORING, DRILLING AND MILLING 
MACHINE. 


The No. 3 “Precision” horizontal boring, drilling and milling 
machine shown in the illustration is giving splendid results in 
the railroad shops in which it is being used, because of its ac- 
curacy and adaptability to a wide range of work. Special at- 
tention has been given to the design and construction of this 
type of machine to make it as useful for tool room work, requir- 
ing great accuracy, as for general manufacture, where power and 
rigidity are the principal essentials. To illustrate its adaptability 
two examples may be taken from railroad shop practice; the 
holes may be bored in a tumbling shaft and the hubs faced par- 
allel, and true with the holes, by milling at one setting; air pump 
cylinders may be bored and both ends faced by milling at one 
setting. 

It will be seen that instead of raising and lowering the platen 
with its load, the weight of which is widely variable, the spindle 
head, which is a constant weight, is raised and lowered. This 
construction allows the use of a deep box bed of great stiffness, 
which gives a solid foundation to the other members of the 
machine and keeps them in accurate relation to each other in all 
positions; for this reason the machine does not require a special 
foundation and its location is not confined to the ground floor. 
Not only can work be bored, drilled and milled at one setting, 
but because of the “Precision” screws, with graduated dials, the 
work can be done accurately, without any measuring or any of 
the usual necessary preliminaries. A large amount of extra 
handling and setting is therefore eliminated, greatly increasing 
the capacity of the machine. This construction also allows the 
addition of the vertical power feed for milling purposes, which 
is a very valuable feature for many classes of work. 

The spindle is of unannealed hammered crucible steel, is ac- 
curately ground its entire length and has a long bearing in the 
sleeve. It is forged and turned at least six months before it is 
finished and is allowed to “season” between every operation in 
its manufacture. The front of the driving gear forms a face 
plate to which the facing head, face milling cutters, or other 
large tools may be attached. Milling feeds to the platen and 
head (which includes the outer support for the boring bar) make 
the machine universal and capable of finishing at one setting 
many pieces which would otherwise require resetting and fin- 
ishing in other machines. The addition of a graduated revolv- 


ing table makes it possible to bore and drill holes and to mill 
surfaces at various angles. 

The power cross feed to the platen, of good length, makes 
the machine complete for milling. purposes, thus increasing its 
usefulness and making it possible to produce work which re- 
quires this feature at a lower cost, due to the elimination of re- 
hanaung and resetting; it also makes it possible to keep the 
machine running where it might otherwise have to lay idle, thus 
increasing its earning capacity. The length of the cross feed 
to the platen is great enough so that in many cases a job may 
be made ready at one end while the machine is boring another 
piece at the other end. 

The yoke is adjusted along the bed with a wrench, and since 
there is a geared connection between the two screws that adjust 
the spindle head and the outer support for the boring bar, which 
is in the yoke, the outer support is kept in alignment with the 
spindle and cannot be thrown out by chips getting under the 
yoke, since it is fitted to the bed. The yoke may be entirely re- 
moved and then be put back in its original position without dis- 
turbing the alignment of the outer support for the boring bar 
with the spindle. This is a valuable feature where it is neces- 
sary to do work on pieces which are longer than the normal 
capacity of the machine. The outer support for the boring bar is 
bored after the machine is assembled, thus insuring its perfect 
alignment with the spindle. 

The driving gears in the speed box are made of steel and are 
controlled by two levers giving nine changes of speed. Two 
levers on the head of the machine, which are interlocked, multi- 
ply this by two, making a total of eighteen changes of speed in 
geometrical progression. At each spindle speed only such gears as 
are in mesh as are used to obtain that speed and there is, there- 
fore, no frictional loss due to the revolving of idle gears. The 
driving pulley runs on a stationary bushing and the belt pull does 
not come on the driving shaft. The main driving clutch is op- 
erated by a lever at the front of the machine within easy reach 
of the operator; when the machine is stopped only the driving 
pulley continues in motion. A direct connected motor drive 
may be applied if desired. 

The feed motion is taken from one of the driving shafts, 
which runs at a higher speed than the spindle This makes it 
possible to obtain the coarse feeds without gearing up, thus 
avoiding excessive strain on the feed gears and bearings and 
allowing the feed train to do its work easily. The fine feeds are 
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obtained by gearing down. Another advantage of this arrange- 
ment is that it gives two series of feeds, a coarse series with the 
back gears in and a fine series with the back gears out. There 
are 18 variations of feed, nine for either position of the spinale 
back gears, from .005 to .537 in. per revolution of the spindle. 
The rate of feed is the same for every part to which it is ap- 
plied. The machine is regularly supplied with automatic feed 
to the spindle, automatic cross feed and vertical feed to the 
head. The head and outer support for the boring bar may be 
quickly moved by power and may also be moved by hand from 
both the front and end of the machine. 

The adjustments of the spindle head, the outer support for 
the boring bar and the platen are made by “Precision” screws. 
These are provided with dials graduated to read to thousandths 
of an inch, thus allowing holes to be bored or drilled, and sur- 
faces to be milled, at an exact distance apart, making it pos- 
sible to easily produce interchangeable work without the use 
of jigs, or jigs may be originated on the machine more quickly 
and accurately than by any other method. 

The platen is of extra size and thickness and has finished T 
slots. It will be seen that it is especially deep, the aim being to 
make it so stiff that with ordinary care there will be no appre- 
ciable springing when the work is clamped upon it. 

The machine illustrated is at present the largest of the vari- 
ous sizes which are made by the Lucas Machine Tool Company 
of Cleveland, O. It has a spindle 4 in. in diameter with 60 in. 
total traverse. The greatest distance between the face plate 
and the outer support for the boring bar is 6 ft. The greatest 
distance from the top of the platen to the center of the spindfe 
is 26 in. The platen, which is 30 in. wide and 48 in. long, has 
a cross feed of 36 in. 





2-FOOT BACK GEARED, HIGH SPEED, RADIAL DRILL. 





The 2-ft. back geared, high speed, radial drill, illustrated here- 
with, has been designed by the American Tool Works Com- 
pany of Cincinnati to meet the demand as a substitute for the 
larger sizes of upright drills, over which it has many advan- 
tages. That this machine is well adapted for the most severe 
service may be seen from the accompanying tables giving the 
results of a number of tests which have been made on it. 

It drills to the center of a 4 ft. 5 in. circle, outside of the 
column. The greatest distance from the spindle to the base is 
3 ft. 9-1-% in.; the spindle has a traverse of If in. and the 
head has a traverse of 16 in. on the arm. The column is of the 
double tubular type and is exceptionally rigid. The sleeve or 
outer column revolves on conical roller bearings, hardened and 
ground, and is clamped in any position by a patent V clamping 
ting, which may be moved around the column to suit the con- 
venience of the operator. This makes the outer column prac- 
tically integral with the inner one, which extends almost the 
entire height and has full bearings for the outer column at both 
top and bottom. 

The arm is of parabolic beam and tube section, making it very 
strong for resisting bending and torsional strains. The lower 
edge is parallel with the base, thus permitting 
work to be operated upon close to the column with- 
out the necessity for an extreme reach of the spin- 
dle. The arm is clamped to the column by two 
binder levers and is provided with a gib screw per- 
mitting the arm to work freely, without sagging, 
while the binder handles are loose. It is raised and 
lowered rapidly by a double thread coarse pitch 
screw, which may be controlled instantly by a con- 
venient lever, arrow points indicating the proper 
direction. The head may be moved rapidly along 
the arm by a hand wheel which operates an angu- 
lar rack and spiral rack pinion. It may be locked 
in any position. The back gears are located on the 
head, thus bringing the greatest speed reduction 
direct to the spindle; it may be engaged or: 
disengaged while the machine is in _ opera- 
tion. 


The speed box is of the geared friction type, is very power- 
ful and provides four changes of speed, any one of which may 
be instantly obtained by the two levers. This in combination 








DRILLING TEST IN CAST IRON 2” THICK. 

















Size Speeds Feeds Back Gears | penees } 

yi ..|\Cutting| Per /|Ins.Per| : . Amp.) Volts 

Drill "Revots Speed |Revol’n| Min. Ratio | Positn.| H.P. | 

| } } | } 

” HS.| 290 569 | .015”| 4.35 | 15 Top 3.68 | 9 | 230 

"HS. 406 | 79.7 | .020”) 8.12 cs ao Le, a a ae 

bh” H.S.| 290 | 8&3. 020 | 5.8 15 | | 7.40 | 20 | 
135” H.S.| 406 | 116.2 | .020”| 8.12 1.5 } 11.1 32 | 
138” H.S.; 290 | 111-4 | 015 | 4.35 1.5 | 10.5 30 | 
148” H.S.| 290 | 111.4 -020’ 58 1.5 | 13.5 40 | 
123’ H.S.| 207 | 79.5 007” | 1.4 1.5 | 6.5 17 
148” HS.) 207 | 79:5 | .020%' 4.14 15 113.5 | 40 


| 
| 
| 
| 
| 


| 





DRILLING TEST IN STEEL 3” THICK. 











Speeds 











Size Feeds | Back Gears ante | | 
Dri _1.(Cutting| Per Ins. Per : a |Amp.| Volts 
Drill .Revol’s| Speed IRevol'n| Min. | Ratio | Positn. H.P. | 
- |\——— | 
| 
¥’ HS.) 406. | 79.7 | .007”| 2.84 1.5 | Top | 5-01 | 17 | 230 
#’ H.S.| 406. 79.7 011" | 4.46 ye a 118 , 40 | 
+” H.S.| 290. | 56-9 | .020”| 5.8 15} “ 5.01 | 20 | 220 
Ivy H.S.| 290. | 78-3 011” | 3.2 | Ee ee 59 a 
148 H.S.| 106.5 47.9 "1 122 5.72 | Bottom} 8.4 28 | 
188 H.S.| 76. | 36-6 011” -84 5.72 x 5.3 18 | 
76. | 36.6 015 | 1°14 5.72 6.2 21 | 
76. | 36.6 | .020’| 1.52 5.72 | 8.4 28 











TAPPING TEST WITH PIPE TAPS IN CAST STEEL 14%” THICK. 








Speeds 









































| Feeds Back Gears 
Diameter} —__}_ aren) Seecencentest Actual | 4 mp.| Volts 
Tap | 5 [cutting Per (Ins. per A ect eee We!) | 
___|Rev'ns.| Speed |Revol'a|_Min. | Ratio | Fosit'n a oe 
2% 38.5 | 28.9 4 4.8 5.72 |Bottom) 9.14 | 31 | 220 
3 38.5 35.2 | %” 48 | 5.72 5 9.7 | & 220 
TEST IN CAST IRON 14%” THICK. 
2” 40 1/11.5| 3.4” 5.72 | Bottom! 4.24 14 | 226 
2%” 40 30.1 /’ i 5.72 ) 5.15 | 17 | 226 
37 40 14’ a 5.72 be 5.75 19 | 226 
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with the back gears on the head furnishes 16 spindle speeds 
ranging from 34 to 400 r. p. m., in geometrical progression. Any 
one of these is instantly available without stopping the machine. 
An engraved speed plate enables the operator to select the 
proper speed for either carbon or high speed drills, also for 
boring and tapping. The spindle is counterbalanced and has a 
frictional quick advance and return. 

Four feeds are provided, from .007 to .020 in., in geometrical 
progression. Any one of these may easily be obtained by turn- 
ing a knob on the feed box until the desired feed, shown on the 
dial, comes opposite a fixed pointer. The feeds operate through 
a friction, which permits the drill being crowded to its limit 
without straining the feed works. The feeds may be automatic- 
ally tripped at any position of the spindle by an adjustable trip 
dog and pointer, acting on the worm clutch. Depth graduations 
are on the spindle and all depths may be read from zero. A 
safety stop acts automatically at the full depth of the spindle, 
preventing breakage to the head. A tapping mechanism is car- 
ried on the head between the gears and the speed box, thus giv- 
ing the frictions, already powerful, the benefit of the back gear 
ratios, making unusually heavy- tapping operations possible and 
permitting the taps to be backed out at an accelerated speed. 
The lever for starting, stopping or reversing the spindle is con- 
trolled from the front of the machine. 

The heavy service to which machines of this type are being 
subjected makes it necessary to provide good lubrication for all 
of the bearings, and this feature has been given special atten- 
tion. Motors of any type may be applied and may drive either 
direct or through gears, chains or belts. The makers, whose 
offices are in Cincinnati, recommend connecting the motor direct 
to the gear box through gearing. 





MACHINE TOOL EXHIBIT AT ATLANTIC CITY. 


The display of machine tools at the Atlantic City exhibition 
this year was very impressive, both as to the quality and 
number of machines shown (practically all in operation), as well 
as the general arrangement of this section of the exhibition. 
It will be impossible in the short space available to go into any 
extended description of these machines, but a brief mention of 
some of the more important ones will indicate the extent and 
value of the collection. 

The Lodge and Shipley Machine Tool Co., Cincinnati, O., ex- 
hibited a couple of interesting lathes, one being a 24 in. x 12 ft. 
patent head, standard screw cutting, engine lathe, direct driven 
by a 10 h.p. motor. This lathe has six mechanical speed changes 
in the head stock and a speed variation from 450 to 900 r. p. m. 
in the motor (20 changes). It has 32 feed changes and the same 
number of threading changes, all of which can be made while the 
lathe is running. A handy machine in the shape of a 16 in. mo- 
tor driven portable lathe mounted on-wheels for use in the round- 
house, or in the erecting shop, was.also exhibited by the same 
company. 

The Springfield Machine Tool Co., Springfield, O., exhibited 
a 19 in. high power rapid reduction lathe with power transmitted 
from the motor by a silent chain drive instead of by gearing. It is 
driven by a 7% h.p. motor with a speed range of 500 to 1,000 
r. p. m.; with a constant speed motor eight mechanical speed 
changes may be obtained. The control of the motor is located 
on the apron at a convenient point. 

The Gisholt Machine Co., Madison, Wis., exhibited a 24 in. 
turret lathe, with a 61% in. hole through the spindle, which at- 
tracted much attention. The operation of this type of machine 
was illustrated and described on page 246 of the June issue of 
this journal. The same company also showed a 52 in. vertical 
boring mill, equipped with a number of new labor and time sav- 
ing devices, which greatly assist in increasing the output and de- 
creasing the difficulty of operation. 

The Cincinnati Milling Machine Company exhibited a vertical 
high power miller which has a capacity for removing Io cu. ft. 
of steel per minute. It is direct connected to a 10 h.p. motor, 
thus giving a capacity of 1 cu. in. of steel per net horse-power 
minute. 


Bardons & Oliver, Cleveland, O., showed a large automatic 
chuck, turret lathe having a capacity of 41%4 x 30 in. This lathe 
is well adapted for making locomotive wrist pins, knuckle pins, 
large bushings, etc. It has a geared head driven by a constant 
speed motor of 15 h.p. A small turret lathe for brass work was 
also exhibited by this company. 

The Lucas Machine Tool Company of Cleveland, O., showed a 
large boring, drilling and milling machine. It is intended to be 
universal and is capable of finishing at one setting many pieces 
of work which would otherwise require resetting on other ma- 
chines. A full description of this machine will be found else- 
where in this issue. A 50 ton power forcing press, specially 
adapted for railroad shop use, was also exhibited by this com- 
pany. 

The Brown & Sharpe Co. exhibited three milling machines 
which represent new ideas in the design of milling machines in 
the use of a constant speed drive. The No. 5 B heavy plain 
milling or slabbing machine made by this:company will remove 
cast iron at the rate of 30 cu. in. per minute. This machine has 
a vertical spindle attachment which was exhibited separately. 

The Cincinnati Planer Co. exhibited a 37 in. variable speed 
heavy forge planer which is arranged for four changes of cut- 
ting speed, from 20 to 45 ft. per minute, the return speed being 
constant. It was driven by a 15 h.p. constant speed motor. With 


a cutting speed of 4o ft. per min. and a return speed of 8o ft. 
per min. it cuts 1,600 ft. per hr. 

The only shaper exhibited was one by Gould & Eberhardt, 
which was shown in the General Electric Company’s exhibit. It 
was a 24-in. stroke machine, equipped with a 5 h.p. motor. 


The Cincinnati Machine Tool Co. exhibited a heavy, new pat- 
tern, sliding head drill with a patent geared tapping adjustment 
with which the spindle can be driven forward, stopped and re- 
versed at increased speed for tapping purposes. It has a patent 
positive geared feed; any one of the six feeds may be quickly 
and easily obtained. This machine was built specially for use 
with high speed steel twist drills and is motor driven, the motor 
furnishing 19 spindle speeds, which in conjunction with the back 
gears gave a total of 38 spindle speeds. A sensitive drill was 
also exhibited by the same company. 

The Bickford Drill & Tool Company, Cincinnati, O., exhibited 
a full universal radial drill in operation, which presented a num- 
ber of new features in design. It is said to possess the same 
power and stiffness as a plain drilling machine. It has capacity 
for driving a 5 in. pipe tap. A speed box in connection with back 
gears furnished 24 speed changes. 

Baker Bros., Toledo, O., exhibited a heavy drill press espe- 
cially adapted for high speed drills. This machine has a record 
for drilling 2 in. holes in cast iron at a speed of 350 r. p. m. and 
a feed of 26 in. per minute. 

The T. C. Dill Machine Co., Philadelphia, exhibited a 15 in. 
Dill slotter. It is equipped with a traveling. head, a quick tra- 
verse and a new quick return motion. It is furnished with 6 
changes of speed and was driven by a 5 h.p. motor. 

The Diamond Machine Co., Providence, R. I., showed an 84 in. 
locomotive guide face-grinder especially designed for grinding 
case hardened locomotive guides. 
also exhibited by this company. 

The Landis Tool Co., Waynesboro, Pa., exhibited a universal 
grinding machine with automatic heads. This machine has a 12 
in. swing and is 42 in. between centers. 

Wm. Sellers & Co. showed two standard tool grinders and one 
twist drill grinder. They demonstrated the efficiency of these 
machines by grinding the tools for the other machine tool ex- 
hibitors. 

Chas. H. Besley & Co., Chicago, exhibited a spiral disc grinder. 

The Landis Machine Co., Waynesboro, Pa., exhibited a 2 in. 
single, motor driven, bolt cutter with the Landis patent, all steel, 
die head. 

The National Acme Mfg. Co., Cleveland, O., exhibited an in- 
teresting automatic multiple-spindle screw machine in which four 
bars are operated at one time, one set of tools being used. This 
machine will allow eight or more operations to be easily per- 
formed at the same time. It has a chucking capacity of 2% in. 


A tool grinding machine was 
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The Stoever Foundry & Mfg. Co., Lebanon, Pa., exhibited a 
motor driven pipe machine, the connection from the constant 
speed motor to the main driving gear being by silent chain. 





FISHER PARALLEL LEG VISE. 


The accompanying illustration shows the Fisher double screw 
parallel leg vise which is manufactured by the Eagle Anvil 
Works of Trenton, N. J. This vise has all of the well-known 
advantages of the old-fashioned leg vise, with such alterations 
as will overcome the very important disadvantage of that type, 
i. e., the angularity of jaw faces. This action is obtained by the 
addition of a second screw located at the lower end of the vise, 
which has the same pitch as the upper screw and is driven at 
the same speed by means of a chain and gears, so that the lower 
end of the jaw moves exactly the same distance as the upper 
end and always maintains the faces in a parallel position. 





It requires little power to move this lower screw, because in 
tightening up on the piece of work between the jaws, the ten- 
dency of the lower end is to move inward and there is no strain 
on the screw, the chain simply regulating the movement. In 
opening the vise there is, of course, no strain on either of the 
screws, therefore the chain has little wear and is as durable as 
the other parts of the vise. 

The jaws are of the best cast tool steel, welded on, file cut, 
properly hardened, and of convenient shape for the workman to 
get near his work equally well for filing or chipping. A slot slide 
and guide is arranged just above the lower screw and prevents 
any twisting of the front jaw. 

This company also manufacture the “Eagle” anvil, which can 
be furnished in all sizes with special arrangements for different 
classes of work. One of these anvils is particularly adapted for 
railroad shop work, others for tool makers, etc. 





PERSONALS. 


O. M. Stimson, master car builder of the Swift Refrigerator 
Transportation Co., has resigned. 





C. H. Burk has resigned as assistant superintendent of ma- 
chinery of the Mexican Central Ry. 





W. F. Kaderly, master mechanic of the Southern Ry., has been 
trunsferred from Alexandria, Va., to Spencer, N. C. 





W. S. Stone has been re-elected grand chief engineer of the 
International Brotherhood of Lecomctive Engineers. 





B. R. Moore has resigned as assistant superintendent of motive 
power and machinery of the Chicago, St. Paul, Minneapolis & 
Omaha Ry. 





G. N. Howson, master mechanic of the Southern Ry. at 
Charleston, S. C., will succeed Mr. Kaderly as master mechanic 
at Alexandria, Va. 





G. W. Hedge has been appcinted assistant master mechanic 
of the Canadian Northern Ry. at Winnipeg, Man., to succeed 
G. S. McKennon. 





W. J. Haynen has been appointed master mechanic of the Gulf 
and Ship [sland Ry., with office at Gulfport, Miss., succeeding 
A. Bardsley, resigned. 





D. N. Toomey, traveling engineer of the Southern Pacific 
R. R., has been appointed general master mechanic, with head- 
quarters at San Antonio, Tex. 





At the thirty-fourth annual commencement of Purdue Univer- 
sitv, the honorary degree of Dector of Engineering was con- 
ferred upon Mr. Angus Sinclair. 





J. L. Schick has been appointed storekeeper of the New York, 
Susquehanna & Western R. R., with headquarters at Strouds- 
burgh, Pa., succeeding F. C. Pearce, resigned. 





W. Byrd Page has resigned as master mechanic of the Penn- 
sylvania R. R. at Camden, N. J., to become assistant superintend- 
ent of machinery of the Mexican Central Ry., succeeding C. H. 
Burk. 





W. H. Clarkson, formerly master mechanic of the Northern 
Pacific shops at Livingston, Mont., is reported to have entered 
the service of the Guggenheims as master mechanic of railroads 
and mines in Alaska. 





F. M. McNulty, master mechanic of the Monongahela Con- 
necting R. R., at Pittsburg, has been appointed superintendent of 
motive power and rolling stock, and will also perform the duties 
of master car builder. 





Dr. Charles H. Berjamin, Dean of the Schools of Engineering 
of Purdue University, received the honorary degree of “Doctor 
of Engineering” at the recent commencement of the Case School 
of Applied Science, Cleveland. 





CATALOGS 


IN WRITING FOR THESE PLEASE MENTION 
THIS JOURNAL, 


CINCINNATI SHAPERS.—The Cincinnati Shaper Co., Elam street and Gar- 
rard avenue, Cincinnati, O., is issuing catalog F, which is composed of 
seventy pages of most excellent illustrations, both half tone and line 
drawings, of the very large line of shapers manufactured by this company. 
The machines are thoroughly described, illustrations of details forming a 
very valuable part of the intormation. The illustrations, being printed on 
the heaviest type of coated paper, are exceptionally clear and valuable. 
Shapers are shown in practically every conceivable arrangement, size and 
capacity. 

Tanxs.—The W. E. Caldwell Company, Louisville, Ky., is issuing the 
twentieth annual edition of its catalog. This company builds every variety 
of tank for any desired purpose, of either steel or wood, and supplies all 
fixtures and fittings used in connection with any kind of a tank or water 
supply job. For wooden tanks 2 specialty has been made for years of the 
use of Louisiana Red Gulf cypress, which is recognized as an ideal wood 
for tank purposes; other woods. however, are used for tanks if desired by 
the purcuaser. This catalog gives a very complete list of the dimensions, 
capacities and prices of the various sizes and types of tanks and fittings. 


ELECTRICAL ApraraTus.—Among the bulletins recently issued by the Gen- 
eral Electric Company, Schenectady, N. Y., might be mentioned No, 4588, 
describing the G. E. 292 railway motor, which is similar in design and 
construction to the latest standard G. E. railway motors and in addition is 
provided with commutating poles, allowing the overload to be considerably 
increased. Other bulletins are being issued on the subjects of Tungsten 
economy diffusers (No. 4594); aluminum lightning arresters (No. 4595); 
flaming are lamps (No. 4586), and electrically heated household appliances 
(in pamphlet form). 





PUNCHING AND SHEARING MacHINERY.—The Cincinnati Punch and Shear 
Co., Cincinnati, O., is catalog No. 11. This company are the 
designers and builders of heavy power bending and straightening rolls, 
punching machines, coping machines, rolling mill and tin mill machinery, 
multiple punches, gate and universal shears, and sheet doublers. These 
machines are all furnished in either belt, engine or motor driven design. 
The present catalog, which is given up largely to punching and shearing 
machinery. contains excellent illustrations and brief descriptions of a 
great variety of designs. Machines for special work form an important 
part of the catalog. 


issuing 
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Oxy-AcETYLENE WELDING and Cuttinc.—The Davis-Bournonville Acety- 
lene Development Co., 90 West street, New York City, is issuing a leaflet 


giving preliminary information concerning welding and cutting by means’ 


of the oxy-acetylene flame. 


Coat Hanptrnc Macuinery.—The C. W. Hunt Company, 45 Broadway, 
New York, is issuing a small pamphlet which forms an introduction to a 
general line of labor saving machinery manufactured by it. It gives illus- 
trations and descriptions of many different types of coal handling machinery, 
both elevator and conveyor. Also steam hoisting engines, industrial track, 
coal gates, narrow gauge cars, etc. 


Rattway SpPectantres.—The General Railway Supply Company, 922 Mar- 
quette Bldg., Chicago, is issuing a very attractive catalog describing a num- 
ber of its more important specialties. These include metallic (steel) sheath- 
ing for passenger coaches, which has many advantages over wood and 
presents an equally good appearance with a much smaller maintenance 
charge. This type of sheathing is now becoming very popular for high 
class passenger equipment. The National steel trap door and lifting device 
for wide vestibule cars is also illustrated and described. This is made of 
pressed steel plates in one piece and is arranged to raise to an angle of 
45 degrees of its own accord as soon as the latch is thrown. Beyond 
this point it has to be pushed into place and thus prevents any possibility of 
passengers accidentally falling through the opening. Other specialties of 
this company shown in this catalog comprise the Schroyer friction curtain 
roller, which eliminates the necessity of pinch handles and compression 
bars on the bottom of the curtain. The Garland ventilator, which is based 
on the aspirator or exhaust principle and is capable of exhausting 15,000 
cu. ft. of air per ventilator from a car running at 30 miles per hour. 
The Flexolith composition flooring, which is laid in plastic form over either 
old or new wood floor and possesses many excellent features, particularly 
along sanitary lines, is handled by this company. The catalog also 
includes illustrations and descriptions of National vestibule curtain catches; 
National standard roofing for passenger coaches, and the Ideal roller center 
plates. 





NOTES 


Tue Encineers’ CLturn of PuILtapeLpHia.—The above organization calls 
attention to its change of address, which is now 1317 Spruce street, Phila- 
del phia. 


AMERICAN LocomotivE Company.—The above company has recently re- 
ceived an order for a 8 ft. 6 in. gauge Mogul ‘tank locomotive from the 
Iniperial Taiwan Railway of Japan. 

STanparpD Rotter Beartnc Company.—T. F. Salter, well known as an 
engineer in the field of hoisting and conveying apparatus, has accepted the 
position of chief engineer of this company. 


INDIANAPOLIS BrancH—H. W. Jouns-MANVILLE Co.—A new office of the 
above company, whose main office is at 100 William street, New York, has 
recently been opened at 30 South Pennsylvania street, Indianapolis. This 
office is under the management of Charles E, Wehr. 

Tue Stanparp Rotter Beartnc Company announces that it has recently 
installed at its foundiy at Philadelphia a thoroughly equipped testing labo- 
ratory, which is in charge of Walter H. Hart, an expert chemist, formerly 
connected with the Alan Wood Iron and Steel Company. This company 
has recently opened a branch office at 327 Jefferson avenue, Detroit, which 
is in charge of Ernest L. Smith, recently appointed western representative. 


THE ConsotipaTev Suppity Company.—This company has been incor- 
porated and will make a specialty in handling general steam and electric 
railway, mill and mining supplies, with headquarters at 321 Dearborn street, 
Chicago, Ill. The oface and store occupy the ground floor in the Manhattan 
Building, the stereroom extending through and fronting on No. 60 Ply- 
mouth place. The incorporators are L. C. Hopkins, John P. Mahoney and 
J. L. Benedict. Mr. Hopkins has had some eight years’ experience in the 
railroad aud supply business. For the past year he has been connected with 
the sales department of the Chicago Pneumatic Tool Company, and previ- 
ous to that was four years with Fairbanks, Morse & Company. Mr. 
Mahoney was formerly chief clerk to the purchasing agent of the T. St. L. 
& W. Ry. Mr. Benedict has been in the railroad business ten years and 
for the past five or six years has heen connected with the Chicago Pneu- 
matic Tool Company, as manager ot the Chicago office and on the road. 





CONVENTION EXHIBITS. 


Young’s Million Dollar Pier afforded splendid facilities for exhibition 
purposes. The exhibits were greater in number and far better arranged 
than those of any previous convention. Among the companies having 
exhibits, or having representatives at the convention, were the following: 
Adams & Westlake Co., Chicago. 

Ajax Manufacturing Company, Cleveland, 0. 

American Balance Valve Co., Jersey Shore, Pa. 

American Blower Co., Detroit, Mich. 

Anerican Brake Shoe & Foundry Co., Mahwah, N. J. 
American Car & Foundry Co., St. Louis. 

American Lecomotive Company, New York. 

American Nut & Bolt Fastener Company, Pittsburg, Pa. 
American Steam Gauge & Vaive Mfg. Company, Boston, Mass. 


American Steel Foundries and Simplex Railway Appliance Co., Chicago. 


American Tool Works Company, Cincinnati, O 
American Vanadium Company, Pittsburg, Pa. 
American Water Softener Company, Philadelphia, Pa. 
Anchor Packing Company, Philadelphia, Pa. 
Baldwin Locomotive Works, Philadelphia, Pa. 
Bardons & Oliver, Cleveland, O. 

Beaudry & Co., Boston, Mass. 

Bettendorf Axle Co., Davenport, Ia. 

Bickford Drill & Tool Co., Cincinnati, O. 

Bliss Electric Car Lighting Co., Milwaukee, Wis. 
Bowser, S. F. & Co., Fort Wayne, Ind. 

Brewer Bros. Cv., Philadelphia. 

Brill Company, J. G,. Philadelphia. 

Buckeye Steel Castirgs Co., Columbus, O. 

Bush & McCormick, Columbus, 0. 

Butler Drawbar Attachment Co., Cleveland, O. 
Cardwell Mfg. Co., Chicago, Ill. 

Carey, Philip, Mfg. Co., Cincinnati, O. 

Carter Iron Company. 

Celtor Tool Company, Chicago. 

Champion Rivet Co., Cleveland, O. 

Chicago Car Heating Co., Chicago. 

Chicago Pneumatic Tool Co., Chicago. 

Cincinnati Machire Tool Co., Cincinnati, O. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Cincinnati Planer Co., Cincinnati, O. 

Cleveland Car Specialty Co., Cleveland, O. 
Commonwealth Steel Co., St. Louis, 

Davis Solid Truss Brake Beam Co., Wilmington, Del. 
Dearborn Drug & Chemical Works, Chicago. 
Detroit Lubricator Co., Detroit, Mich. 
Dickinson, Paul, Inc., Chicago. 

Dill Machine Co., T. C., Philadelphia. 

Dixon Crucible Co., Jos., Jersey City, N. J. 
Dressel Railway Lamp Works, New York. 
Drouve Co., G., Bridgeport, Conn. 

Duner Co., Chicago. 

Edwards Co., O. M., Syracuse, N. Y. 

Electric Storage Battery Co., Philadelphia. 

Falls Hollow Staybolt Co., Cuyahoga Falls, O. 
Farlow Draft Gear Co., Baitimore, Md. 
Flannery Bolt Co., Pittsburg, Pa. 

Flexible Compound Co., Philadelphia. 

France Packing Co., Tacony, Pa. 

Franklin Mfg. Co., Franklin, Pa. 

Frost Railway Supply Co., Detroit, Mich. 

Fuller Iron & Steel Company, H. A., St. Louis, Mo. 
Galena-Signal Oil Co., Franklin, Pa. 

General Electric Company, Schenectady, N. Y. 
General Railway Supply Company, Chicago. 
Gisholt Machine Co., Madison, Wis. 

Goidschmidt Thermit Company, New York. 
Goodwin Car Company, New York. 

Gould Coupler Company, New York, 

Griffith Folding Vestibule Trap. 

Grip Nut Company, Chicago. 

Homestead Valve Mfg. Co., Homestead, Pa. 
Invisible Roll Screen Co., Brooklyn, N. Y 
Johns-Manville Co., H. W., New York. 
Kennicott Water Softener Company, Chicago. 
Lancaster Machine & Knife Works, Lancaster, N. J. 
Landis Machine Co., Waynesboro, Pa. 

Landis Tool Company, Waynesboro, Pa. 
Lawrenceville Bronze Company, Pittsburg, Pa. 
Locomotive Appliance Company, Chicago, 

Lodge & Shipley Machine Tool Co., Cincinnati. 
Love Brake Shoe Co., Chicago. 

Lucas Machine Tool Co., Cleveland, O. 
McConway & Torley Co., Pittsburg, Pa. 

McCord & Co., Chicago. 

Malthy, Geo. B.. Cleveland. 

Marshall & Huschart Machinery Co., Chicago, 
Michigan Lubricator Co., Detroit, Mich. 
Murphy & Company, Christopher, Chicago, III. 
Nathan Manufacturing Company, New York. 
National-Acme Manutacturing Company, Cleveland, O. 
National Aniline & Chemical Co., Philadelphia. 
National Boiler Washing Co., Chicago. 

National Malleable Castings Co., eg 


y 


National Roofing Company, Tonawanda, N. Y. 
National Tube Company, Pittsburg, Pa. 
Niles-Bement-Pond Company, New York. 
Norton Company, Worcester, Mass. 
Parkesburg Iron Company, Parkeshurg, ‘Pa. 
Pittsburgh Emery Wheel Company, Pittsburg, Pa. 
Pittsburg Equipment Co., Pittsburg, Pa. 
Pressed Steel Car Company, Pittsburg. 
Railway Materials Company, Chicago. 

Ralston Steel Car Co., Columbus, 0. 

Restein Clement Co., Philadelphia. 

Ritter Folding Door Co., Cincinnati. 
Rubberset Brush Co., Newark, N. J. 

Ryerson, Joseph ‘T., & Son, Chicago. 

Safety Car Heating & Lighting Co., New York. 
St. Louis Surfacer & Paint Co., St. Louis, Mo. 
Scullin-Gallagher Iron & Steel Co., St. Louis. 
Scully Steel & Iron Co., Chicago. 

Sellers, Wm., & Co., Inc., Philadelphia. 
Smith Company, Chas. G., ‘Pittsburg, Pa. 
Smith Co., Wm. J., New Haven, Conn. 
Springfield Machtne Tool Co., Springfield, O. 
Standard Car Truck Co., Clucago. 

Standard Coupler Company, New York. 
Standard Steel Car Company, Pittsburg, Pa. 
Standard Steel Works Co., Philadelphia. 
Sterling Steel Fourdry Co., Pittsburg, Pa. 
Stoever kdy. & Mfg. Co., Lehanon, Pa. 
Symington Co., I. H., Baltimore, Md. 
Tindel-Morris Co., Eddystone, Pa. 
Underwood, H. B., & Co., Fhiladelpliia. 
Vanadium Sales Company of America. 

Werd Equipment Co., New York. 
Watson-Stillman Co., New York. 

Waugh Draft Gear Co., Chicago, Ill. 

Western Railway Equipment Co., St. Louis. 
Western Tool & Mfg. Co., Springfield, Ohio. 
Westinghouse Companies, Pittsburg, Pa. 
Wood, G. S., Chicage. 

Whiting Fdy. Equipment Co., Harvey, IIl. 
Wright Wrench Co., 3044 Chestnut St., Philadelphia. 


























































































COMPOUND, SUPERHEATED STEAM, MOTOR CAR 





Cuicaco, Rock Istanp & PaciFic RAILROAD. 


The Schenectady Works of the American Locomotive Com- 
pany has recently completed a steam motor car* for the Chi- 
cago, Rock Island & Pacific Railroad. The motive power of this 
car consists of a 250 h.p., two-cylinder compound steam engine 
having cylinders 9% and 14% x 12 in. operated by superheated 
steam of 250 lbs. pressure generated in a horizontal return tubu- 
lar boiler. The cylinders drive a pair of 38 inch wheels, form- 
ing the trailing wheels of the leading or motor truck. The car 
is of steel construction with interior finish of wood, is 55 ft. 9 in. 


the side sills was adopted. The framing and exterior sheathing 
are of steel and the interior finish is of mahogany. 

The underframe consists of two 8 in. I-beams forming center 
sills and 6 x 4 x 4 in. steel angles reinforced by 1% in. truss 
rods forming side sills. The side sills are further reinforced 
by another 6 x 4 x ™% in. angle for a distance of 20 ft. at the 
front end. The end sills are 8 in. steel channels and a number 
of steel angles are secured between the center and side sills be- 
tween the bolsters. These cross braces, in addition to forming 
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STEAM MOTOR CAR—CHICAGO, ROCK ISLAND AND PACIFIC RAILROAD. 


total length, weighs 100,000 Ibs. in working order and has a ca- 
pacity of 40 passengers in addition to a good size baggage com- 
partment. Test runs have shown it to be capable of speeds of 
60 miles per hour. The distribution of weights is such as to give 
38,300 lbs. on the trailing truck, and 61,700 Ibs. on the motor 
truck, of which 32,400 lbs. is on the driving wheels. The theo- 
retical tractive effort, working compound, is 4,300 lbs. 

The car body was built at the Wilmington Works of the Amer- 
ican Car & Foundry Co., and the primary object in the design 
was to make it as light as possible, consistent with the proper 
degree of strength for a car operating singly. With this in mind, 
a type of construction which employs truss rods for reinforcing 

*For description of other steam motor cars see this Journal 1906, pp. 


294 and 331 (C. P. R.); 1907, pp. 141 (Ganz, C. R. I. & P.); 312 (Ganz, 
Erie); 391 (Intercolonial); 445 (Ganz, Intercolonial), and 317. 
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DETAILS OF STEAM MOTOR TRUCK—C., R. I. & P. R, R, MOTOR CAR, 
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stiffeners, also serve as floor supports. The side posts are made 
up of angles riveted to the side sills and the side plates. The 
plates are in one continuous piece for the entire length of the 
car, being bent to form the proper contour at the end. The car- 
lins are steel channels, continuous between side plates, bent to 
conform to the contour of the elliptical roof. 

The bolster at the trailing end of the car is of the built up 
type, but that at the motor end is of cast steel made in three 
sections and secured in such a manner that the middle section 
may be readily removed and permit the motor, with its super- 
imposed boiler, to be drawn out from the end of the car. The 
end sill and the center section of ‘the front end framing of the 
car body, as well as the floor ahead of the boiler, are also made 
removable for the same purpose. 
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PLAN AND ELEVATIONS OF STEAM MOTOR CAR BODY—CHICAGO, ROCK ISLAND AND PACIFIC R. R. 

















The boiler is a very interesting design, being alto- 
gether different from anything that has previously been 
applied to a car of this type in this country. The con- 
ditions require that the largest amount of heating sur- 
face possible shall be obtained in the very small space 
allowed and, since a fire tube type of boiler was de- 
sired, the return tubular type was decided upon. It 
consists of a fire box 33% in. long by 43% in. wide, 
which is fitted with fire brick and arranged for burning 
oil; 214 114-in. tubes, 3 ft. 9 in. long, extend to the 
combustion chamber, and an equal number of return 
tubes of the same diameter and 3 ft. 11% in. long ter- 
minate in the smoke box directly above the fire box. 
The barrel of the boiler, which is in one sheet 61% in. 
long, measures 49 in. in diameter at the fire box end 
and 44 in. at the combustion chamber end. The total 
amount of heating surface is 624.4 sq. ft., of which 
527.8 sq. ft. are in the tubes, 37.6 sq. ft. in the fire box, 
and 59 sq. ft. in the combustion chamber. The ar- 
rangement of the inclined smoke stack and location 
of the dome, etc., is clearly shown in the illustra- 
tion. 

A smoke box type of superheater is located in the 
combustion chamber, where the temperature of the 
gases is very high. This superheater consists of a 
header, divided transversely into two compartments by 
means of a vertical partition, and 16 superheater tubes, 
bent into the shape of a double loop and extending 
down into the combustion chamber. This header is 
bolted to a cast steel saddle casting, which is secured 
on the top of the boiler. The steam passes from the 
dome through a short dry pipe into the saturated steam 
compartment in the header and through the superheater 
loops into the superheated compartment and_ then 
through the steam pipe to the high pressure steam 
chest. The boiler is securely fastened to the motor 
truck frames, thus eliminating the necessity of flexible 
steam joints. 

The engine is of the two-cylinder, cross compound, 
type, using the Mellin system of compounding, the in- 
tercepting valve being located in the high pressure cyl- 
inder casting. The high pressure cylinder, which is 
9% x 12 in., is located on the right side of the truck, 
and the low pressure cylinder, 14% x 12 in., on the 
left side. Both cylinders are equipped with piston 
valves actuated by Walschaert valve gear. The cylin 
ders, with their valve chamber, are in separate cast 
ings, and are bolted to the side frames of the motor 
truck, the centers being 69 in. ahead of the center of 
the driving wheels. Connection to the drivers is made 
through a small cross head, having a single bar guide, 
and short main rods located outside the frames. 


The motor truck is of the four-wheel, swing bolster, 
type, having cast steel side frames 3% in. wide, which 
are rigidly tied together by cast steel transoms and 
cross ties. The bolster is carried on double elliptic 
springs. The weight on the rear, or driving journals, 
is carried by a semi-elliptic spring suspended between 
two cross equalizers, the ends of which rest on the 
journal boxes and the weight on the forward journals 
is carried by coil springs, one on top of each journal. 
In this manner a three-point suspension truck is ob- 
tained. The boiler is supported from the truck by 
plate braces, both transverse and longitudinal, which 
are stiffened where necessary. 

The trailer truck is of the four-wheel, two-bar equal- 
izer type, having swinging bolsters of the built up type, 
and has 34 in. wheels and 4% x8 in. journals. Both the 
motor and trailer trucks are equipped with New York 
Air Brake Co.’s brakes, air, however, being obtained 
from an 8 in. Westinghouse air pump. The New York 
air signal equipment and Gold steam heating equipment 
have been applied. The lighting is by oil lamps. 
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The oil for fuel is carried in a tank located in the engine 
room, which has a capacity of 100 gallons. A water supply of 
1,000 gallons is carried in three tanks suspended beneath the 

















SIDE VIEW OF STEAM MOTOR TRUCK. 


floor of the car. The general dimensions and weights of this car 
are as follows: 


. I ee (W465 656 VERE OER. Gi deka Heer Ree Keadeeebeneces 100,000 Ibs. 
WHR Ce WIN CEO So i ike cs hac cdcccdsccedacsnensamenaees 61,700 lbs. 
W< ight ON BN, hoodie nnsncucndsdveussceuseceadsasewnndesuwin 32.400 Ibs. 
Wels. Gee TOROS WOOIRS 6 a5 oc cs cccvedencenstacetesacacselel aa 
Lay my SPE UeTEOLCTETTCUT Tere errr rr Toc. 38.300 Ibs. 
co ee  Perrer er rere Pee er ere rT error rrr rr rrr 45 ft. 10 in. 
Distance between truck centers.......... Kesatecduntananeeseaueee aaa 
Ce eer eee Teer Cre rT ree re et 8 ft. 4 in. 
Leveth Of car Gody OveP GHCATNINE. «<6cccccwcccscnsveccncwewal 52 ft. O in. 
Leviath of car body over platlorit. «..6ccc ie ccccssneciuctocnes .55 ft. 9 in. 
NGINEI 
Per OF sete’. BE. Pe nicki cc dcccecidetiadesccensauneuneses 9% Ib. 
Sammater OF Cpnndera; Fis Pevssccccctiarcisccasdcetsaneseeseeus 14% in. 
Se i eee ener Perr rer ree ry rrr rrr et yr er rr 12 in. 
WRIPOE. 6.6.6 0660 ower b06 00660 s 6b e6 hese ces ounceeeeehbweeeersageteael Piston 
Ce errr rrr Ter Tree rrr er Terry rrr ect rer Walschaert 
WIUEELS 
Co ee eer see ere err er rr Tere rer rr re eT Cr 2 
DYECUME, GHAMIOUEE co bac ccccickctccctewunceesccessancnevecsloeseuqeu ae 
DE GUIEEE 06 cee vi cdcseddins benedbatinvieceuceemeeecwemans 33 in. 
eee CRG, CINE on coe cc acdecwcvedudeesecenecaceseceeeeduweee 34 in. 
pe a ee eer TeTrre: Tere ee 6 x 12 in. 
POUPMMI, CONTE AFUE, oo ok ccc idieddcecceececandceccemcneces 414 x 8 in. 
BOILER 
TOE hdc cue ew Rede Risc unde otedeceer ta enmensece Horizontal return tubular 
Working pressure 2.2... ccccccccccccccccccccccccccccceccccsecees 250 Ibs. 
Outside diameter at combustion c! ee en PERE PTC ECC COCTTT CT Coe. 44 in. 
oe ee errr ee reer Teer Te eS 33% in. 
CID BO GUN 6-666 60 cd Ses vede sc cudsdKeeuesusuedaveneneqqaeans 43% in. 
TEUOR, GIONS oo: 6saninns caisdcnceccdwccactcccecccncienecess yee " % in 
Tubes, number and length ......0000 coccccccccccsoces 214—3 ft. 9 in 
214—3 ft. 11% in 
Heating surface, tubes ........ccscccccccdecccctccccsccecce Bete OG. ft. 
Heating surface, fire BOX ......cccccccccccccccccceccccccces 37.6 sq. ft. 
Heating surface, combustion chamber ......-+..eeeeeeeeeeees 59 sq. fit. 
Heating surtace, total oc ccdcccaccicccceeusscewcdccccncences 624.4 sq. ft. 


AVAILABLE WATER POWERS IN UNITED STATES. 


In the aggregate the available water powers of the nation 
greatly exceed the present power requirements, but unless there 
is some curtailment in the rate of our development, our water- 
power resources will not of themselves solve the problem of our 
future supply of power. The power of Niagara Falls has been 
estimated, by Prof. W. C. Unwin, at 7,000,000 horse-power. A 
partial estimate of the water powers of the upper Mississippi 
river and tributaries places the available water power at about 
2,000,000 horse-power. The southern Appalachian regions can 
furnish a minimum of nearly 3,000,000 horse-power. Both of 





these estimates can be greatly increased by including the use 
of regulation reservoirs and auxiliary steam plants. The water 
powers of New England are more fully developed than elsewhere 
in the country, though much remains yet to be done. In the 
Rocky mountains and the far West there are immense water- 
power possibilities; in the State of Washington alone there are 
3,000,000 horse-power available. It is probable that the water 
power in the United States exceeds 30,000,000 horse-power, and 
under certain assumptions as to storage reservoirs this amount 
can be increased to about 150,000,000 horse-power or possibly 
more. 

Using the smaller figure of 30,000,000 horse-power as an illus- 
tration, to develop an equal amount of energy in our most mod- 
ern steam-electric plants, would require the burning of nearly 
225,000,000 tons of coal per annum, and in the average steam- 
engine plant, as now existing, more than 600,000,000 tons of coal, 
or 50 per cent. in excess of the total coal production of the coun- 
try in 1906. At an average price of $3 per ton it would require 
the consumption of coal costing $1,800,000,000 to produce an 
equivalent power in steam plants of the present general type. 

Using the data furnished by the census returns of 1900, 1902 
and 1905 as a basis and applying the prevailing rate of increase 
in the industries included in these reports, and adding an equiva- 
lent amount for the steam railroads, it is estimated that the total 
installed capacity of prime movers in all our land industries for 
1908 approximates 30,000,000 horse-power. 

















FRONT VIEW OF STEAM MOTOR TRUCK. 


The average load on steam and other engines is much less than 
their rated capacity and, owing to the overlapping of loads, it is 
probable that the total average load does not exceed on¢- third 
or one-quarter of this amount.—H. St. Clair Putnam in an Ag- 
dress before the Conference on the Conservation of Natural 
Resources. 





Tue Larcest Bett.—What is believed to be the largest belt 
in the world was recently installed in the Dempster sawmill at 
Tacoma, Wash. The hides of 225 steers were needed for. mak- 
ing it. Only the centers of the hides were used and e hj of 
these was stretched for weeks to insure uniform strength {in} all 
parts of the proposed belt. The belt is 114 feet long, feet 
wide and three-ply thick and weighs something over 2,500 pounds. 
The best quality of cement was used and the places whete the 
hides overlap welded by the weight of a hydraulic press bearing 
250 pounds pressure to the square foot.—Power. 





Red lead and glycerin when mixed make an excellent material 
for making tight joints on non-metallic materials.—Brass World. 
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DETAILS OF CYLINDERS—NEW YORK CENTRAL PACIFIC TYPE LOCOMOTIVES. 


New York CENTRAL LINES. 
























































































DETAILS OF HEAVY PACIFIC TYPE LOCOMOTIVE. 


A general description, illustrated with photograph and general 
elevations, as well as boiler details, of some very powerful Pa- 
cific type locomotives, which were recently delivered to the New 
York Central Lines by the American Locomotive.Company, ap- 
peared on page 164 of the May, 1908, issue of this journal. 

These locomotives can be said to be the heaviest passenger 
locomotives in regular service in the world, as they are exceded 
in total weight only by two experimental engines on the Penn- 
The total weight is 266,000 lbs., of which 





Tapped in Plate 


171,500 Ibs. is on drivers. 


The tractive effort of 29,200 lbs. is 


seemingly small for so large a weight on drivers and gives a 
ratio of adhesion of 5.84. This, however, indicates a most sat- 
isfactory condition for passenger locomotives, since it assures 
the ability to develop full power in starting a heavy train with- 


out slipping the drivers. 


The boiler measures 72 in. outside diameter at the front ring 
and is of the conical type, the reducing sheet forming the second 
ring and increasing the outside diameter to 83 in. at the dome 


ring. 
surface of 3,981.6 sq. ft. 


There are 382 2-in. tubes 20 ft. long, which give a heating 
The total heating surface of the boiler 
is 4,209.9 sq. ft. and the grate area is 56.5 sq. ft. 


Reference can 


be made to the table on page 165 for the boiler and other ratios. 
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FRONT END ARRANGEMENT—NEW YORK CENTRAL PACIFIC TYPE LOCOMOTIVES. 





The front end arrangement of this 
boiler is interesting, largely because 
of the fact that the tube sheet is set 
6014 in. back of the center line of 


- the stack. This gives a total length 


of front end of 96% in, a figure 
which was quite common a_ few 
years ago when extension front ends 
were popular, but differs from them 
in the fact that the stack is at the 
front instead of at the rear end. The 
arrangement of the deflector and 
diaphragm plates is shown in one of 
the illustrations. It will be seen that 
a diaphragm plate of 3/16 in. steel 
extends from the top of the tubes 
downward at an angle of about 35 
degrees to a point 22% in. from the 
bottom of the ring. From this point 
flat plates of the same material ex- 
tend forward to a point just in front 
of the exhaust nozzle where an ad- 
justable diaphragm apron, project- 
ing vertically downward is provided. 
The maximum clearance beneath this 
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FRAME DETAILS—NEW YORK CENTRAL PACIFIC TYPE LOCOMOTIVE. 


apron is 14% in. from the bottom of the front end and is ad- in. The rings are cut at the bottom and prevented from rotat- 
justable. The netting extends diagonally upward from the end ing by a 5/16 in. dowel pin. 
of the horizontal sheet, to near the top of the front ring, a sec- The frames consist of a cast-steel main frame in one piece and 
tion 18 in. wide in the center being removable. The exhaust tip a double trailing truck frame connected and arranged, as shown 
is located just above the horizontal plate and the stack has an in the illustration. The frame design contains nothing which 
inside extension, bringing the choke 12 in. inside of the front can be considered as a fad and is a good straightforward con- 
end and is equipped with a wide flaring bottom without draft servative design for a very powerful engine in high-speed traffic. 
3, Connection to the cylinders is made through a single front rail 


1 yes. W ith a5 /y to 5% In. noOz zle used on these engines and a 
passing below, which has a section of 5 x IO 1n. and 1S S€ cured 


distance of 36 in. from tip to choke, the formula derived by Mr. 
Johnson on page 85 of the March issue indicates the correct to the cylinder by eight 114-in. horizontal bolts and one wedge 


diameter of stack to be about 17 in. The stack as applied meas- at the front. The main frame is 5 in. wide throughout its length, 
ures 18 in. diameter at the choke, which checks the formula very except in front of the cylinders, where it narrows down to 13%4 
nicely, as a difference of one inch, especially if it is larger, is too in.“and connects to the buffer casting. 
slight to affect the working. 

The details of the cylinders and 14-in. piston valve are shown 
in the illustrations. The cylinders are 22 x 28 in. and have 
the center of the valve chamber set 4 in. outside the center of 
the cylinder, so as to allow a direct motion Walschaert valve 
gear being used. The valves are arranged for central admission 
and external exhaust and the passages in the cylinder saddle are 
arranged so that there is always air space between the entering 


It is provided with lib- 
eral stiffening castings wherever needed. The arrangement at 
the trailer truck end is the same as is always used in connection 
with the Cole type of trailer truck. 


Car LIGHTING IN GerMANy.—Advices received from Germany 
as to the status of car lighting, are to the effect that electric car 
lighting has come to a standstill, while the incandescent gas 
(mantle) lighting is very active, especially with regard to chang- 
and exhaust steam passages. The area of the passages is liberal ing over the old fixtures to the incandescent system. ‘The rail- 
and the changes in direction are made with very easy bends. roads have satisfied themselves, after long tests, of the value of 

It will be noticed that the cylinders are fitted with a 1%-in. the incandescent gas system, and are now changing over their 
bushing, which extends to a bearing with the heads. It is secured cars, at the rate of between 500 and 600 lamps per day. 


in place by two plugs located as Rings Cut at Boftom 










’ jo --26" 
shown. The passage from the valve roo7 
chamber to the cylinder is direct, and rs 2. sicealaiaa Y 

7 e Side Unly 


there is a dead air space for insula- 
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tion between the valve chamber and 
the cylinder proper. 

The piston valve consists of a cast- 
iron body 8 in. outside diameter at 
the center and cast-steel spiders 
fitted on either end and held in place 
by the valve stem. The packing con- 
sists of a bull ring pinned to place 
and turned to give 1/64 in. clearance 
in the valve chamber bushing, and 7 


Cast Tron 












ise 


Cast Steel 





Section X-X 


two packing rings of L shape each $$ 256% 5, Dowel 
presenting a bearing surface of % FOURTEEN-INCH PISTON VALVE—NEW YORK CENTRAL LINES. 
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LOCOMOTIVE SMOKESTACKS. 





By W. E. Jounston. 





A reply to the criticism of the equation D = .49 V L for 
smokestacks by Mr. H. R. Stafford on page 184 of the May issue 
may be divided into two parts: 

1. Proof of the accuracy of the calculations and correctness 
and comparability of the tests on which it is based. 

2. Discussion of the possibility of applying the formula in 
regular practice. 

Fig. 1 indicates fairly, I think, why the Master Mechanics’ 
formula is not satisfactory in a great many instances. It is evi- 
dent in this case that the best size for the stack is the same for 
smokeboxes Nos. I, 2 and 3 without regard to their diameter 
or location. The nozzle and the stack constitute the draft in- 
‘ducing elements and their correct relative proportions are es- 
‘sential. The smokebox serves only as a chamber to enclose 
these elements and does not affect “D” except by affecting “L.” 

Limitations of total height, necessary area under the diaphragm 
or other considerations may vary “L” and consequently “D,” and 
the diameter of the smokebox is no more important than a num- 
ber of other factors and much ‘less important than some. 














Mr. Stafford is in error in stating that the tests of 1903 were 
made with draft pipes. These tests were made with the plain 
nozzle and stack and the results are comparable with those made 
in 1906, except for the difference in the shape of the nozzles as 
referred to in my original article (page 85, March issue). A 
correct equation must therefore check with the tests of both 1903 
and 1906 and also reasonably closely with those of 1896, allow- 
ing for the effect of the draft pipes in the 1896 tests only. 

The Master Mechanics’ formula was not affected by their 
conception of the action of the jet in the stack, but was based 
on the stacks which gave the highest vacuums with given back- 
pressures. The values for the best stacks for the engines tested 
as given in their reports are as nearly correct as can possibly 


be secured, and the error in their formula lies in basing it on a 


factor which does not control, and only indirectly affects, the 
stack diameter. Whether, in fact, the jet filled the stack or not, 


er whether or not the Master Mechanics’ committee thought it 
did are alike immaterial to this discussion. Their formula and 
the one I have proposed are both based on the results of the 
tests and are therefore free from any error due to a wrong 


conception of the action of the jet in producing the vacuum. 


The difficulty of providing stacks of proper diameter for given 





nozzles cannot -be considered in deriving a formula to show 
what the correct diameter should be. Natural laws are not af- 
fected by the convenience of their application. This being the 
case, the important problem is to determine the natural laws 
and then follow them as closely as conditions will permit. No 
consideration whatever was given to anything but accuracy in 


deriving the formula D = .49 N V L, and while I have no posi- 
tive theoretical proof of its correctness, it agrees very closely 
with all the comparable results of the tests of 1896, 1903 and 
1906 on plain nozzles and stacks through the whole range of the 
variations of “D” and “L.” The area of the 5 11/16” nozzle used 
in 1906 was about 80 per cent. greater than that of the 4%” 
nozzle used in 1903. These tests therefore cover nearly the 
entire range of variation usually met with in practice of all three 
of the variables in the equation. If it is admitted that the fac- 
tors “N” and “L” are the proper ones for determining “D,” the 


equation D = .49 N V L has as great a weight of good evidence 

behind it as most empirical formulas, and being based on such 

accurate and extensive tests may be relied on to give good re- 

sults. 

As the tests of 1903 were made without draft pipes, Mr. Staf- 

A 

ford’s formula D = (d + —) 1.4 must check reasonably close 
6 

with the results or stand convicted of inaccuracy. Even if draft 

pipes had been used the allowable variation from the best values 

could not be very great. Table I shows both equations com- 

pared with best results for taper stacks as given in the Master 

Mechanics’ Report. (See page 303 of the August, 1903, issue of 

this journal.) 


TABLE I. 

- iS Pre . M.M's table. 
{or A D= (d % di 4 D=4AINVL Best results. 
65’ 21.1 16.7 16.7 
60” 19.9 16.1 15.9 
55 18.8 15.4 15.3 
50° 17.¢ 14.7 14.3 
45 16.4 13.9 13.5 
40’” 15.3 13.2 12.7 

35’ 14.1 12.4 11.9 
30) 12.9 11.4 11.1 
25 118 0.4 10.3 
20 10. 4 95 
D Diameter of choke of stack. 
L“A Distance nozzle to choke. 
N = d = Diameter of nozzle = 44%”. 
A 
This shows conclusively that the formula D = (d + —) 1.4 
6 


does not contain the correct functions of the variables “d” and 
“A.” I examined a number of expressions of this nature in my 
preliminary investigation and was forced to the conclusion that 
no rectilinear function of “L” or “A” would give correct results. 
I have examined some results of tests on nozzles for steam tur- 
bines and for injectors, endeavoring to secure data for a theo- 
retical investigation of the action of the exhaust jet in produc- 
ing draft. In some of these in which low pressure steam was 
used discharging into the atmosphere, I noted several peculiar 
phenomena. The most important probably in its application to 
locomotive practice is the fact that with certain forms of nozzles 
the static pressure in the jet in the nozzle dropped considerably 
below that of the atmosphere, the pressure rising to atmospheric 
approaching the outlet of the nozzle. Fig. 2, nozzle No. 1 and 
the diagram above show about what variations of pressure and 
velocity may be obtained. The maximum velocity and the mini- 
mum pressure occur at the same point. Obviously, if the side 
walls of the nozzle are removed as shown in Fig. 2, nozzle No. 
2, at a point where the pressure is lower than atmospheric, the 
air will be drawn into the jet, as indicated by the arrows, by the 
difference in static pressure. The steam will be carried by its 
momentum past the opening, and with its mixture of air out 
through the remainder of the nozzle. 

If the opening in the side of the nozzle be enclosed in a tight 
box, evidently the pressure in the box will be reduced to that 
in the jet. To produce a locomotive “front end” then, we need 
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only to increase the size of the apparatus suitably and attach it 
to the front end of a locomotive boiler, the stack and nozzle to- 
gether forming a long nozzle with the sides cut out similar to 
nozzle No. 2 in Fig. 2. 

No other action is so positive and powerful in producing a 
rapid flow of gases as a difference of pressure and I am satis- 
fied that it is this reduction of pressure in the jet that draws 
the gases into it. This is supported by the fact that the gases 
are mixed entirely through the jet, and explains why the double 
nozzle and other forms of multiple nozzles do not give results 
superior to the single nozzle—and also why the nozzle which 
gave the least spread and greatest velocity to the jet gave the 
best vacuum as noted by the Master Mechanics’ Committee in 
1896, the greatest velocity and the minimum pressure in the jet 
occurring at the same point and being due to the same cause. 

In going over the results of the 1896 tests, I found that the 
amount of steam exhausted as calculated from the area of the 
jet a short distance above the tip and the velocity as given could 
be made to check with the measured amount only by the assump- 
tion that the pressure in the jet was considerably less than at- 
mospheric. 

The velocity of the jet in the 1896 tests was determined by 
measuring the pressure in tubes with their ends pointed against 
the jet and the edge of the jet was assumed to be at a point 


where the manometer connected to the pipe showed neither pres- 
sure nor a vacuum. This was not exactly correct, as the point 


at which the manometer indicated zero was that at which the 
pressure due to the velocity of the jet was equal to the differ- 
ence between the pressure of the atmosphere and the static 
pressure at the tip of the pipe. The jet, therefore, was larger 
and had greater velocity than shown in the Master Mechanics’ 
report, and any deductions as to the best diameter of stack based 
on the apparent spread of the jet as shown would also be inac- 
curate. 

In Figs. 3 and 4 I have plotted the curve D = .49 N V L and 
the best values for “D” taken from Tables I and II of my orig- 
inal article in the March issue above the nozzles used in the 


1903 and 1906 tests to show how closely the curves agree with 
the best results. The Master’ Mechanics’ values for “D,” as 
given in Table I herewith, would agree more closely with the 
curve in Fig. 3 than the values plotted, but I preferred to take 
my values from the tests. As explained previously, the nozzle 
usec in 1903 gives a little less spread to the jet than the one 
used in 1906 and consequently the best stacks of 1903 all come 
inside the curve but follow it very closely, the average variation 
being about % in. 

It might appear to some that the parabola in Figs. 3 and 4 
should fit down into the nozzle and I worked out a formula on 
this assumption, but could not get it to give satisfactory results. 

The taper 2” in 12” for the stack is undoubtedly sufficiently 
accurate for usual sizes of nozzles and usual distances from 
nozzle to the middle of the conical portion of the stack. 

dD .49N 


Differentiating the equation D = .49 N V L we get —— = —— 





dL 2vVL 
which is the general expression for the total taper of the para- 
bola. 

For L= Ge" ant N= 5“ 
dD 49x5 2.45 2 
dL 264 16 13 
foe L, =: 46 and N =: & 
dD 49x5 2.46 2 
dL 2/49 14 11.2 


This shows that the total taper of the parabola D = .49 N V L 
for N = 5 and between L = 49” and L = 64” is between 2” in 
11.2” and 2” in 13”, so that it agrees with the experimental re- 
sults on this point also. 


Tv 
Squaring both sides of the equation and multiplying by — 
4 
1) T 1 1)* 
we get —— = — (.49)* N* L. Now —— = the area of the 
4 4 4 


choke of the stack. Therefore, by this formula the area of the 
choke of the stack is made to increase directly as the distance 
from the nozzle which also conforms to experimental results on 
steam turbine and injector nozzles, as described before. 
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Practicability, the second requirement for a smokestack for- 
mula, I have endeavored to meet by the stack shown in Fig. 5. 


There is not sufficient» data -available at the present time to de-.. 


termine accurately in advance the proper size of nozzle for a 
new engine, nor will all engines of a class steam well with 
nozzles of the same size when using different kinds of coal and 
operating in different kinds of service. The best solution seems 
to be a stack of which the diameter may be changed readily and 
with reasonable expense. The stack shown in Fig. 5 consists of: 
1.—A base of substantial design, not liable to breakage, not 
subject to wear and intended to be attached permanently to the 
smokebox. The turned joint on this base is arranged so that 
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barrels of all the sizes which are liable to be required may be 
attached to it. 
2.—A readily changeable barrel of diameter 


“ 


D” and provided 
with turned joints for connection to the base and to the exten- 
sion. 

3.—An extension designed in accordance with the Master Me- 
chanics’ recommendations. 

With this design the necessity for leveling the engine and 
plumbing the stack when applying a new one is eliminated, this 
being required orly once when the base ring is first applied. 
The design as shown is suitable for barrels from 17” to 21” in 
diameter which may be readily interchanged, the turned joints 
for connection to the base and to the extension being the same 
for all sizes. A stack removed from one engine on account of 
its wrong diameter can, of course, be applied to another for 
which it is suitable, so that the expense for the change would be 


” 


very small outside of the labor charge. 

3y a suitable adaptation of this design, three barrel patterns 
17”, 19” and 21” diameter and variable in length, with one base 
ring chipped to fit the smokebox or of variable radius and one 
extension would probably be sufficient for all the larger power 
on any road and a smaller set for 13”, 15” and 17” barrels with 
a shorter extension would be sufficient for the smaller power. 
This would require altogether six barrel patterns (lengths to 
suit), two base rings (radii to suit), and two extensions. 

It will be seen from an inspection of the curves in Figs. 2-9 in 
the article in the March issue, and also from similar curves 
plotted in the Master Mechanics’ 1903 report, that a variation 
of an inch either way from the best value of “D” does not seri- 
ously affect the draft, but that the loss in vacuum increases rap- 





idly with further variations. For this reason a set of stacks 
varying by 2” could be reasonably expected to give satisfactory 
results as the.greatest variation in stack diameter from the best 
value could be made 1” or less. ; 

The Master Mechanics’ Committee of 1896 recommended that 
the distance from the nozzle to the choke of a taper stack should 
be between 40” and 50”. This was with a 4%4” nozzle. It is 
probable that this should be increased for larger nozzles about in 
proportion to the increase in nozzle diameter. This is corrob- 
orated by a comparison of Figs. 9, 6 and 4 in the article in 
the March issue, the apex of the curves for vacuum being higher 
for increasing values of “L” up to 66” at least. Figs. 7, 8, 5 and 
4 are also fairly comparable, except for the possible effect of the 
top of the smokebox in Fig. 4, and show better maximum 
vacuums with increasing values of “L” up to 66”. This agrees 
also with Fig. 10 on page 247 of the Master Mechanics’ 1906 Pro- 
ceedings, sections 9, 8 and 4 and 7, 6, 5 and 4, being comparable 
in this figure. 

The 1896 recommendation makes L = 10 N to 12 N. The 1906 
tests indicate that “L” should not be less than 11 N. The for- 
mulas D=.49 N V L and L=11 N, therefore, represent the best 
relations between the nozzle and stack, as determined by the 
Master Mechanics’ tests. The matter of determining “N” for 
new designs is a separate problem and presents an interesting 
field for further investigation. 





CutTtTINnG SPEEDS oF HicH-Spreep Toots.—Robert Grimshaw, in 
a communication to the American Machinist, gives the speeds 
of the new rapid-cutting steels, as stated in a report made to 
the German Society of Engineers by Prof. Hermann Fischer. 
The average speeds for roughing cuts in lathes in feet per min- 
ute are 50 to 65 for soft cast iron and steel of 85,000 to 100,000 
Ibs. tensile strength per sq. in.; 40 to 50 for hard cast iron and 
steel castings, and 65 to 100 for wrought iron and steel of 57,000 
to 64,000 Ibs. tensile strength per sq. in. 





FueL Economy or Gas Encines.—Though engines of this 
character antedate the use of the electric motor, their develop- 
ment has been slow, and they occupy a relatively unimportant 
place as power producers. The ordinary steam engine utilizes 
not more than 4 or 5 per cent. of the heat energy in coal, and 
our best modern steam-electric plants show a heat efficiency not 
exceeding 10 or 12 per cent. With the gas engine and producer 
gas the heat efficiency can be more than doubled, and still higher 
efficiency seems probable with higher compression or through the 
use of other possible improvements. This is a most promising 
field for development and it is entirely possible that the gas en- 
gine may revolutionize our methods of using fuel for the pro- 
duction of power.—H. St. Clair Putnam before the Conference 
on the Conservation of the Natural Resources. 





ILLUMINANTS, THEIR Cost AND WastEe.—We may tabulate the 








several amounts, given in round numbers, as follows: 
ANNUAL VALUE OF ILLUMINANTS. 

re Oe Ce Pe Re en Mee ree re $11,000,000 
eee EEE LETC Te LOT EE EEE TT Pee eC rer 133,000,000 
PUTEMIRACAS ORE ois 6cssnees sivecs bebatecseust cess 60,000,000 
ee . OE POT CL OE TITER Te Tee TT er ee 150,000,000 
Pcctelome COMME) 6.666600 6k CRS 40060 NRK CK OEES 6,000,000 

MOE! Crane andar de Rewind eeeReAR SR See eae $360,000,000 

LIGHTING APPARATUS. 

RE MEE SN ddannks kien ees cur aeaanseea ia $139,000,000 
SCENES SIE (55 Ses 0d46 saee es Necwie Sabie besanee wes 12,000,000 
NS on as dats bas bhi we Uae Cae Se VaR Cele 18,000,000 
EpMUDS: ATU <AOORSIOTIOD. 6 oa oiinn ss be cc kcaccess ccnneys 13,000,000 

COG J6s des CdCR EVENT aC cEke eh eeeeeedekeee -»- $182,000,000 


Taking 90,000,000 as the present population of the United 
States, we find that, according to the above figures, the cost of 
luminants for one year is equivalent to $4 for every man, woman 
and child. To say that 10 per cent. of the light generated is 
wasted through misuse and ignorance is certainly a conservative 
estimate; this gives $36,000,000 as the total amount of loss from 
this source, or an average of 40 cents per capita for the entire 
population of this country. Aside from candles and kerosene 
oil, the waste is probably nearer twice this amount—The IIlu- 
minating Engineer. 
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Mallet Articulated Compound Steam Locomotives. 


Committee—J. E. Muhlfeld, chairman; 
Rumney, F. H. Clark, C. J. Mellin. 

The committee appointed to report on this subject submits 
the following conclusions, which are based on a comparison of 
the Mallet articulated compound types of steam locomotives now 
operating on American railways in road and helper freight ser- 
vice with other designs of steam and electric locomotives per- 


G. H. Emerson, T. 


forming similar work under relative fuel, water and climatic 
conditions. 
First: That for the greatest permissible tonnage and speed per 


train, on lines of considerable gradient and curvature, the Mallet 
articulated compound types of steam locomotives, either with or 
without leading and trailing trucks, and ranging in tractive 
power of from 55,000 to 125,000 pounds, are relatively lower in 
first cost and, from performance to date, are more efficient and 
economical in operation and maintenance per unit of tractive 
power developed. 

Second: That the Mallet articulated compound types of steam 
locomotives enable a practical improvement in the boiler effi- 
ciency by means of. greater boiler capacity, increased reserve 
steam and water storage, larger grate area and fire-box and 
tube heating surface, prolonged passage of the products of com- 
bustion through the boiler, quickened circulation of the water 
in the boiler, heated feed water and reduced rate of draft and 
combustion. 

Third: That the Mallet articulated compound types of steam 
locomotives give the practical opportunity to improve the engine 
efficiency by means of relatively greater tractive effort per pound 
of adhesive weight and from superheated higher initial, reheated 
receiver and lower terminal working steam pressure due to the 
greater ratio of expansion that can be obtained in the cylinders 
as well as through the use of a large intermediate receiver ca- 
pacity, which is made possible by the four independent cylinders 
and their supply steam connections. 

Fourth: That the Mallet articulated compound types of steam 
locomotives should have less depreciation, wear and failure of 
boiler and machinery through increased reserve capacity, re- 
duced pressure of exhaust steam, more flexible wheel base, sub- 
division of power and stresses over a greater number of frames, 
cylinders, pistons, axles, crank pins, rods and auxiliary parts; 
better balancing of the reciprocating and revolving mechanism, 
more uniform turning moment and less slipping of driving 
wheels. 

Fifth: That the Mallet articulated types of steam locomotives 
having relatively less non-adhesive weight per driving wheel and 
a more uniform turning moment with a reduction in unbalanced 
pressure at the driving wheel and rail contacts, resulting in 
maximum adhesion, minimum slipping and a distribution of 
weight over a short rigid combined with a long flexible wheel 
base, will materially reduce the bridge, tie and rail strains and 
the tie and rail wear per unit of tractive power developed. 

Sixth: That the Mallet articulated types of steam locomotives 
either for road or helper freight service can materially increase 
the capacity of a given piece of track by fewer train movements 
and less congestion at terminals without increasing the accelera- 
tion or running speed above that which is permissible for effi- 
cient and economical heavy tonnage train movement, proper 
working super-elevation of curves, minimum rail wear and the 
least liability for derailment or accident. 

Seventh: That the Mallet articulated compound types of 
steam locomotives will particularly place the movement of the 
traffic under the control of fewer persons; lessen the liability for 
complete disablement and reduce the cost for engine and train 
crew hire, fuel, water, lubricants, stores, wiping, hostlering and 
dispatching. 

Eighth: That the non-paying weight in motive power and 
supplies and the retarded movement and stalling of heavy ton- 
nage trains will be minimized by the Mallet articulated types of 
steam locomotives, especially through exceptionally long tun- 
nels where the permissible reversing of this type of locomotive 
will not subject the crews to the gases, smoke and heat from the 
exhaust. 

iinth: That the use of the Mallet articulated compound types 
of steam locomotives may permit of maintaining or progressively 
increasing the average gross tonnage per successive train move- 
ment between terminal yards to that which, consistent with the 
balancing of the motive power, distribution of cars and the ac- 
cumulation of the traffic on the divisions, might give the de- 
sired capacity as well as efficiency and economy in the operation 
of a single piece of trunk-line track and its terminals without 
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making an expenditure on roadway to increase the weight limit 
or for a reduction of grade, curvature or distance that would 
otherwise be necessary to accomplish the same result. 

Tenth: That for service where it is essential to increase the 
tons moved per mile per hour per unit of cost by developing 
greater tractive power in one locomotive than what can be effi- 
ciently and economically produced by a consolidation or similar 
type and where the use of self-contained motive power, propor- 
tion of adhesive to total weight, center of gravity, distribution 
of weight over driving wheels, driving wheel load, flexibility of 
driving wheel base, and particularly the first cost, fixed charge, 
operating expense and reliability of service are elements of im- 
portance, the use of the Mallet articulated compound types of 
steam locomotives should receive careful consideration. 


RESULTS IN SERVICE. 


Baltimore and Ohio Railroad Performance.—The first loco- 
motive put into operation in this country was for the Baltimore 
& Ohio Railroad, its object being to determine upon the prac- 
ticability of such a class of motive power to efficiently and eco- 
nomically increase the capacity of a busy, mountainous line in 
event that might become necessary. The design of the experi- 
mental locomotive decided upon was of the Mallet articulated 
duplex compound steam type, and the construction was com- 
pleted in April, 1904, after which the locomotive was exhibited 
at the Louisiana Purchase Exposition, and later put into regular 
helper freight service on the Connellsville Division on January 
6, 1905. 

The following data are’ self-explanatory and show the actual 
results from the performance of this locomotive for the three 
and one-third year period ending May 5, — 





Freight Service 
| 


| Road |Helper| Total 





Engine crew or constructive mileage (on basis of 6 | } 

miles per hour)... , : 1,798 | 139,104 | 140.902 
Locomotive or actual mileage. ey eee 1,798 76,601 ' 78,399 
Time available for Transportation Department Use... | 1,027 days, or 84.5%. 
Time unavailable for Transportation Department use...| 189 days. or 15.5%. 
Water used per pound of coal consumed....................... 6.23 pounds. 








COST IN CENTS PER MILE RUN. 








On Basis of 








For | | 

Const’ctive| Actual 

| Mileage | Mileage 
Engine crew hire ................. icpddiculidbniveneden aaa 10 16 18.27 
Los, ESTE On ee ins Lldnsawateestseasteli 1IVSrem 16.71 
ciao 11 raids cuca nv cidakninlundaiahdacentaesdiaadeeaeaceks 4.96 8.92 
Wiping, hostlering and dispatching... scseianaibitasaadiancinal 89 1.60 
Lubricating oil, grease and waste......... 0... ...cccnccccceeeeceeees Sl 91 
NII Athadbbinhh12cesccduiinadcanidaudecicautinkiedelinbunls aaicearunetaceleaiadl | -45 -82 
Sand, illuminating oils and other supplies Giciaiatnaatataes | «29 “Sl 
I ag sinkshddanicn sada seaceg eae omen 26.56 47.74 











The actual mileage includes only the road miles made by the 
locomotive and does not provide for the time that it was crewed 
and waiting for trains, working around terminals and switching, 
a considerable proportion of which occurs in helper freight ser- 
vice and for which an allowance is made in the constructive 
mileage. 

The following essential features, which were somewhat radical 
as compared with the ordinary American railroad practice at 
the time this locomotive was designed, have given entirely satis- 
factory results: Articulated frame; elimination of truck wheels; 
Mellin system of duplex compounding and simpling; flexible 
joints to the receiver and exhaust pipes; Walschaert motion 
gear; combination hand and power reversing gear; high pres- 
sure piston and low pressure double-ported slide valves; high 
and low pressure steam balanced piston packing rings; method 
of securing high pressure cylinders to boiler; single disk bal- 
anced main throttle valve and 235 pounds working steam pres- 
sure. 

No difficulty has been experienced with the tracking and rid- 
ing qualities going forward or backward, around maximum 
curvature or on straight track, either when pushing, pulling or 
breaking trains or running light. The performance has demon- 
strated that neither leading nor trailing truck wheels are neces- 
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sary, which overcomes the objection to the added dead weight, 
increased number of revolving, swiveling and other parts and 
greater number of wheels and bearings for wear and lubrication. 
There is also the objection to truck wheels due to the increased 
resistance levers and friction when entering and leaving curves 
as produced through the supporting centers having to be carried 
farther forward from the swiveling point than would be neces- 
sary where truck wheels are not used and which latter arrange- 
ment provides a more flexible balancing and curving locomotive. 
The driver-wheel end play and flange wear has been more favor- 
able than, and on slippery rail there is not the same relative 
loss of power as with the consolidation type locomotives, for the 
reason that in the former there are two seperate sets of con- 
nected driver-wheels and engines which can act automatically 
independent of each other in regulating the tractive effort, where- 
as with the latter all driver-wheels must act in unison. 

With oil lubrication to the driver axle bearings, to the pres- 
ent date but one journal has required turning due to heating. 

The combination of surge plates in the boiler with the use of 
the single disk main throttle valve has eliminated priming and 
provided dry steam at the high-pressure steam chests, and no 
trouble has been experienced with condensation in the low-pres- 
sure cylinders. 

The Mallet locomotive has been operated by regular and pooled 
crews consisting of one engineer and one fireman and the latter 
have not been taxed to their physical capacity. 

Injectors of 4,500 and 5,000 gallons per hour capacity are used 
on the left and right sides of the locomotive, respectively, either 
of which will supply the boiler when developing the maximum 
horse-power. 

No defects have developed in the boiler sheets or in the 
method of attaching the high-pressure cylinders to the boiler. 
The fire-box is in excellent condition and with the exception of 
a few fire cracks extending from some of the rivet holes at the 
seams and at the furnace-door holes, but which have given no 
indication of leakage, is as good as when applied. The number 
of solid staybolts removed for partial and entire fractures and all 
other causes is 158, and the 2%4-inch diameter and 21-foot length 
flues have been reset but twice, not including the third resetting, 
which will be made this month. 

The fire-box, staybolt and flue performance of this locomotive 
operating with 235 pounds indicated steam pressure has been 
more favorable than for consolidation simple type locomotives 
working under the same fuel, water and service conditions with 
205 pounds indicated steam pressure. 

The flexible joints at each end of the receiver pipe which con- 
veys the high-pressure cylinders exhaust steam to the low-pres- 
sure cylinder valve chambers have received no attention with 
respect to either renewals, repairs or adjustment and there has 
been no leakage, probably due to the fact that the long lever arm 
results in but slight movement of the joints. 

The Walschaert valve gear, which is the oldest now in use on 
any locomotive in this country, has more than demonstrated its 
superiority in every respect over the Stephenson and similar 
forms of motion gear for modern locomotive construction. 

Taken as a whole, the design of the locomotive can be con- 
sidered as satisfactory, and the only changes found necessary 
or made in the original construction have been to strengthen a 
weak cross equalizer and the driver springs; to change the flex- 
ible connections between the oil delivery pipes and the low-pres- 
sure cylinder steam chests and to rearrange the rocking and drop 
grates and operating gear. 

While the locomotive receives fire cleaning, fuel, sand, water, 
washing out and minor running repairs at Rockwood, Pa., from 
which point it is dispatched for helper freight service, the heavier 
running and the classified repair work must be done at the di- 
visional enginehouse at Connellsville, Pa., to which station it is 
diverted at periodic intervals. 

As compared with consolidation simple type locomotives the 
fuel consumption per ton mile is considerably less on the level, 
somewhat less on the combined level and mountainous and 
slightly less on the mountanous lines. 

This locomotive is doing the work of two standard consolida- 
tion simple locomotives and the results from its service has 
more than met the expectation of the builders and owners and 
has established the practicability and the advisability for the use 
of this class of power for the purpose as intended. 

Erie Railroad Performance.—The Erie Railroad put into ser- 
vice during September, 1907. three Mallet articulated duplex 
compound steam types of helper freight locomotives, the high 
and low pressure sets of engines each consisting of four pairs of 
connected driver-wheels. 

These three locomotives retired nine heavy decapod and con- 
solidation locomotives with tractive powers ranging from 35,560 
to 40,000 povnds. The cumulative performance of the three 
locomotives for the six-month period ending March 31, 1908, 
is shown in the following: 


Total actual locomotive mileage.............00.-008- 31,763 
Total tractive power mileage............. pee ecncecees 3,011,132,400 
Average cost for maintenance per locomotive mile.... 12.86 cents 


Average cost for maintenance per 10,000 tractive 
ee ee Po eer ee ee ae 1.36 cents 


The service of these locomotives to the present date has been 
satisfactory, but inasmuch as they have not yet been in use for 
a sufficient length of time to require classified repairs, the ulti- 
mate cost for maintenance can only be estimated. 

A series of road tests were recently made to determine: First: 
The coal and water consumption. Second: The draw-bar push. 
Third: The steam distribution and back pressure in the high and 
low pressure cylinders, dryness of steam and horse-power. 

[A full account of these tests will be found on page 212 of the 
June, 1908, issue of this Journal.—Eb.] 


Great Northern Railway Line Performance.—The Great 
Northern Railway now has in service 22 of the larger or helper 
freight type of Mallet locomotives on the mountainous grades on 
its Cascade Division and 45 of the smaller or road freight type 
on the districts where the maximum grade varies from 0.6 per 
cent. to I per cent. To the present date the cost per actual road 
mile run for five of the helper freight locomotives, which were 
put into service during November, 1906, has averaged as follows: 


Engine crew hire, wiping, hostlerirng and dispatching...27.06 cents 


rer re ee Prey Pr ee ee Pere 65.22 
RES oa inca Hak SSSR 6S RK OKA ARGUES REC UES ER 9.83 
Lubricating cil, grease and waste.........ccscseeceses ina 
Sand, illuminating oil and other supplies.............. a 
fo ne ee ee mar Ley rr rae ie ee 94.26 cents 


The relatively high cost for fuel is due to the use of a semi- 
bituminous coal which will evaporate not to exceed 3% pounds 
of water per pound of coal. 

The cost per actual road mile run for 25 of the road freight 
locomotives that were put into a 201-mile continuous trip ser- 
vice in November, 1906, where the locomotives are pooled and 
crews changed midway of the district, averaged as follows to 
the end of the fiscal year, June 30, 1907: 


EE OT OIE EE NE sso 650 5 ote o tne ner neaaees 6.72 cents 
Coal consumed per 100-ton miles excluding weight of 
ee ee ean et a eS 19.18 pounds 


_ The use of the Mallet locomotives has enabled the following 
increase in the through freight train gross tonnage, not includ- 
ing the weight of the motive power: 


Cascade Mountain Division: Increase from 1,050 to 1,450 tons. 

Leavenworth, Wash., to Spokane, Wash.: Increase from 1,100 
to 1,450 tons. 

Whitefish, Mont., to Havre, Mont.: Increase from 1,300 to 
1,700 tons. 

Williston, N. D., to Minot, N. D.: Increase from 1,600 to 2,200 
tons. 

The above represents an increase of approximately 35 per cent. 
in the freight train gross tonnage and has eliminated conges- 
tion in yards which was previously occasioned by the use of con- 
solidation locomotives. 

With the present arrangement there is but one place on the 
entire system between Seattle, Wash., and St. Paul, Minn., where 
it is necessary to reduce through freight train tonnage—that is, 
a train leaving Seattle, Wash., with 1,450 tons arrives at Willis- 
ton, N. D., a distance of 1,180 miles, with 2,500 tons and is then 
reduced to 2,200 tons, which the smaller Mallet road locomotives 
handle successfully without helper on a .72 per cent. grade. 


From tests recently made on the district between Havre, Mont., 
and Cut Bank, Mont., it was found that the coal consumption 
averaged 14.3 pounds per 100-ton miles as compared with 28 
pounds as consumed by the consolidation type locomotives, or a 
saving representing approximately 49 per cent. On the district 
between Minot, N. D., and Williston, N. D., the results of a 
sixty-trip test shows 11.04 pounds of coal consumed per 100-ton 
miles west-bound, and 9.27 pounds of coal consumed per 100-ton 
miles east-bound. The performance of the consolidation loco- 
motives over the same district for the fiscal year ending June 30, 
1907, averaged 19.25 pounds of coal per 100-ton miles, showing 
a saving of approximately 47 per cent. in fuel consumption. 

On the district between Clancy, Mont., and Moodville, Mont., 
the annual performance of consolidation locomotives averaged 
33.1 pounds of coal per 100-ton miles. From a series of tests 
made with the Mallet locomotives during March of this year, 
with an increase of 33% per cent. in the train tonnage, the coal 
= was somewhat less than 25 pounds per 100-ton 
mules. 

The conclusions with respect to the operation and maintenance 
of the Mallet road and helper freight locomotives as put into 
service on the Great Northern Railway Line is as follows: 


Operation.—Very little trouble has been experienced in the 
handling of the heavier trains on the mountainous districts and 
less difficulty has been experienced on account of break-in-two’s 
as compared with the simple consolidation type locomotives, 
which is accounted for by the automatic independent action of 
the two sets of connected driver-wheels and engines. It has also 
been demonstrated that the firing of these locomotives with the 
quality of fuel available is within the capacity of one fireman, 
although the use of some type of locomotive stoker is being 
considered on account of the heat from the furnace door open- 
ing. 
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From the performance to the present date it is thought that a 
considerably lower ratio of adhesion is permissible with the Mal- 
let type locomotives as compared with other classes. 

Design.—The question of flange wear was carefully consid- 
ered due to the fact that the locomotives would be required to 
operate in both directions without turning. It was decided to 
provide leading and trailing wheels in combination with radial 
trucks and the results have been very satisfactory. 

Maintenance.—The cost for repairs per mile run will neces- 
sarily average higher than for the simple consolidation locomo- 
tives, but on the basis of 100-ton miles it is materially reduced. 

While no trouble has been experienced in keeping the flexible 
low-pressure steam and exhaust pipe joints tight they have re- 
quired considerable attention and consideration is now being 
given to the use of a metallic packing. 

On the first locomotives built the high-pressure cylinder sad- 
dles were secured to the boiler shell by means of studs, which 
caused considerable trouble due to their working loose and leak- 
ing. This difficulty has been overcome by the use of cast-steel 
cylinder saddles, which are riveted to the boiler shell. 

During the winter months some trouble was experienced 
through having to keep the cylinder cocks open to relieve the 
condensation due to the low pressure steam coming in contact 
with the low pressure cylinder large wall area. It is the opinion 
that the use of some form of reheater or superheater would 
overcome this difficulty and bring about a considerable improve- 
ment in the efficiency. 

On account of the trouble experienced in supplying sand to 
the rail ahead of the first driver wheels to the low-pressure or 
articulated engine, it was found necessary to locate an indepen- 
dent sand-box between the cylinders of the low-pressure engine, 
and which has overcome the difficulty due to the original sand- 
box location on top of the boiler. 

The foregoing information is self-explanatory as to the results 
that have been obtained from the use of these locomotives, and 
justifies the general conclusions as set forth in this report. 

Northern Pacific Railway Performance—The Northern Pa- 
cific Railway now has in helper freight service 16 Mallet loco- 
motives of similar type to those in use for the same class of 
service on the Great Northern Railway. Two of these locomo- 
tives are now in use on the Cascade Mountain Lines, and from 
which operation it is expected to secure some valuable compara- 
tive performance data. While some weak points have devel- 
oped in the operation and maintenance, more especially in con- 
nection with the flues, the locomotives in general are rendering 
good service and haul an increase of about 300 tons in train 
up a 2.2 per cent. grade as compared with the other heaviest 
types of mountain-locomotives in similar service on that railroad. 

Chicago, Burlington & Quincy Railroad Performance.—The 
Chicago, Burlington & Quincy Railroad has had one of the Great 
Northern Line helper freight Mallet locomotives in their ser- 
vice for some time past and has recently put into use two ad- 
ditional locomotives of this type. To the present date the com- 
mittee has been unable to secure any detailed information of the 
performance of these locomotives except such as pertains to the 
one Great Northern Line type, which is included in the tab- 
ulation, photogravure, diagram and profile sheet and comparative 
performance data compilation (not reproduced). 

American Railroad of Porto Rico Performance.—Three of the 
four Mallet locomotives in use on this railroad operate between 
Mayaguez and Lajas to transport the sugar-cane traffic. 

Two locomotives, each in service about sixteen hours, handle 
a total of ninety loaded cars, each of 15-tons capacity, every 
working day, while the third locomotive is retained in reserve. 

From Mayaguez to Filial Amor the Mallet locomotives are 
assisted by one consolidation type to hasten the formation of the 
loaded car trains and to distribute empty cars. From Filial 
Amor to Lajas the loaded and empty movement is handled by the 
Mallet locomotive. 

The fourth Mallet locomotive is in service on another section. 

The performance is satisfactory. 

Miscellaneous Railway Performance.—With respect to the 
three Mallet locomotives in service on the Central Railway of 
Brazil, and the two on the Guayaquil & Quito Railway of Ecua- 
dor, the committee regrets that up to the present time it has 
been unable to secure any detailed data pertaining to their per- 
formance or maintenance. What information has been secured 
indicates that they are giving satisfactory results and are suit- 
able for the purpose for which they were constructed. 





Size and Capacity of Safety Valves for Use on Locomotive 
Boilers. 





Committee—F. M. Gilbert (chairman), G. W. Wildin, J. H. 
Manning. 

No uniform practice seems to have prevailed in the past in 
proportioning safety valves to the work they are to perform. 
The locomotive builders follow specifications of the railroad com- 
panies, and it seems to have been the practice of the railroad com- 
panies to base their specifications on what has been done before 
on similar locomotives. The various railroad companies have 





fallen into the practice of specifying so many 2%, 3, 3% or 4-inch 
valves, which, when reduced to exact language, does not mean 
anything definite. Obviously, two 3-in. valves having a sustained 
lift of 4%-in. have a greater capacity for the discharge of steam 
than eight 3-in. valves having a sustained lift of 1-32 in. each. 
The committee does not wish to convey the idea that the two 
3-in. valves having a sustained lift of % in. are better for the 
boiler than eight 3-in. valves having each a sustained lift of 
1-32 in. It simply wishes to point out the errors that may arise 
from the practice of specifying so many valves regardless of the 
sustained lift. 

Perhaps the most important part of any investigation should 
be the determination of the proper amount of evaporation which 
the safety valves shall be called upon to relieve. We already 
have information as to the maximum evaporation of locomo- 
tives from the tests at St. Louis in 1904, but the committee feels 
that the safety valves would never be called upon to relieve this 
amount from the fact that the combustion in the firebox is stim- 
ulated by the exhaust, and that this exhaust is caused from the 
use of the steam in the cylinders, so that, at a time of greatest 
evaporation, the steam is being used approximately as fast as it 
is generated. Hence, it remains for the investigators to deter- 
mine what shall be deemed the proper amount of relief in safety 
valves. Then, too, the lift of valves of various sizes at the 
different pressures must necessarily be determined, as also the 
effect of this lift on the life of the valve seats and the tendency 
the lift of the valves may have to raise the water in the boiler. 

It is no less important that some data be collected on open and 
muffled valves, and in this connection, considering the tendency 
of the muffler to retard the flow of steam through the valve, 
it is of importance that we review the work of Mr. Brownlee on 
the flow of steam through an orifice, which is contained in a 
“Report on Safety Valves” in the transactions of the Institution 
of Engineers and Shipbuilders in Scotland, Vol. XVIII, 1874- 
75, page 13. In this report Mr. Brownlee has compiled some 
data on the rates of discharge under a constant internal pres- 
sure, into various external pressures, upon which D. K. Clark, 
in his work on the steam engine, bases the following statements: 
“The flow of steam of a greater pressure into a receiver of a 
less pressure increases as the difference of pressure is increased, 
until the external pressure becomes only 58 per cent. of the ab» 
solute pressure in the boiler. The flow of steam is neither in- 
creased nor diminished by the fall of the external pressure be- 
low 58 per cent., or about four-sevenths of the inside pressure, 
even to the extent of a perfect vacuum. In flowing through a 
nozzle of the best form, the steam expands to the external pres- 
sure, and to the volume due to this pressure, so long as it is not 
less than 58 per cent. of the internal pressure. For an external 
pressure of 58 per cent. and for lower percentages, the ratio of 
expansion is I to 1.624.” 

From the foregoing, one is led to believe that the muffler pro- 
duces no appreciable retarding effect on the safety valve. The 
committee feels that this should be verified in present practice. 

As stated, it is essential that the amount of evaporation that 
the safety valves should relieve be determined. This can best 
be determined by applying two safety valves of known diameters 
and lift, which, according to the empirical formula, are known 
to be a little small. A third valve, of a larger diameter and set 
to pop at a somewhat higher pressure than the smaller valves, 
should be applied as a means of protection. If at any time dur- 
ing the test the two small valves go into action and the boiler 
pressure rises above the popping point, it would be reasonable 
to assume that the valves were of insufficient capacity. Another 
trial with valves of a larger diameter would no doubt prove of 
sufficient capacity. By changes in this manner it would be pos- 
sible to apply two valves of sufficient capacity, and the diameter, 
lift, and form of valve being known, it would be a simple matter 
to obtain the amount of evaporation that the valves were called 
upon to relieve on the particular type of locomotive in question. 
It is important in this connection that the observation of pres- 
sures be very accurate, and the committee would suggest that a 
pressure-recording gauge be attached to the boiler to serve as 
a check on the observer. Perhaps the most reliable method of 
determining the lift of the valves would be to attach a rod to 
the top of the valve stem. This rod could be connected to a lift- 
recording gauge and also to a lift-recording mechanism, operated 
by a small motor, which, while recording the lift on the card, 
would also record the time element. This mechanism would 
give an accurate check on the gauge observations. It is under- 
stood, of course, that the lift measurements be made in the shop. 


During the past few months the committee has been collect- 
ing data from the various railroad companies in order to arrive 
at some definite conclusions regarding existing practices. A let- 
ter of inquiry was also addressed to the various valve manufac- 
turers and to the locomotive builders. The replies from some 
twenty railroads show that the safety valves now in use are of 
sufficient capacity, and on these reports the committee has based 
the calculations that are to follow. The records from twelve 
important roads show that the lift of the valves varies from 1-32 
inch to I-10 inch. 

Taking the mean effective area of opening in square inches 


304 AMERICAN ENGINEER AND RAILROAD JOURNAL. 





per 500 square feet of heating surface, based on existing aver- 
age practice of twelve railroads, we have developed the follow- 
ing empirical formula: 

0.10266 x H. S. 


- 

Where A equals the effective area of opening of the valve in 
square inches, H. S. equals the heating surface of boiler in 
square feet, and P equals the absolute pressure, or gauge pres- 
sure plus 15 pounds. The formula is based on an evaporation of 
5.28 pounds of water per square foot of heating surface per hour, 
and it is recommended for use in the application of safety valves 
until such time as it is shown to be in error or, upon future in- 
vestigation, a better one shall have been devised. 

The valves of nine prominent valve manufacturers show a lift 
ranging from .03 inch up to .15 inch; taking an average of these 
lifts (0.087 inch) and working out the values for typical modern 
switching, freight and passenger locomotives, the following tab- 
ulation is given illustrating the application of the empirical for- 
mula: 





A equals 








Type of Gaccine Heating Surface, Gauge | No. and Size 
Locomotive. A : Square Feet. Pressure. of Valves. 

j eee: 
ee ae: Passengert..... 3.500 200 ; 3—-3% inch 
Consolidation .| Freight.......... 3,200 200 3— 3% 

2—3% 


6-wheel switch. Yard... 1,900 200 


In this tabulation it will be seen that the number and size of 
safety valves for the Pacific and consolidation type locomotives 
are the same. It is recommended that the railway companies 
adopt one standard size of safety valve for all their locomotives, 
and not have, say, two 3-inch and one 3%-inch valve on the 
same locomotive. The adoption by railroads of one size of safe- 
ty valve for all locomotives will bring about a uniformity that is 
much to be desired. The valves shown in the tabulation are as- 
sumed to have _ forty-five degree 
seats. 

MINORITY REPORT. 


By James Milliken. 

The writer has declined to sign 
the report of the committee appoint- 
ed to collect data on the sizes and 
capacity of safety valves and to sug- 
gest methods for carrying out tests 
to determine the data in connection 
therewith, for the following reasons: 

First: Because there is given a 
definite recommendation founded on 
an empirical formula, that appeals to 
us as not having been proven as de- 
pendable. 

Second: Because a definite size of 
safety valves is recommended for 
given capacity boilers without re- 
gard to location, when the location 
of safety valves, to give desired re- 
sults, is just as important as the 
size of the valves themselves. 

Third: Because of the further 
recommendation to use but one size 
of valves, regardless of the number 
that may be required on very large 
boilers. 

Fourth: Because, while a valve of 
@ given diameter is suggested, no 
maximum lift, or free discharge, is 
recommended. 

The committee has found this a 
large subject, and while a very im- 
portant one, it is surprising what 
little valuable data is available; there 
are numbers of formule, generally 
quite old, and the majority evidently 
relate to stationary practice, and you 
will all coincide that there is a vast 
difference in the requirements for 
safety valves for stationary boilers 
and modern high pressure locomotive 
boilers. Stationary boilers usually 
have large steam spaces, where 
valves can be conveniently and prop- 
erly located, and it is seldom that the 
entire volume of steam being gen- 
erated is held in check suddenly. 
With the locomotive the boiler is 
urged to its utmost capacity; the 
throttle instantly closed; the draft, 
caused by the speed of the engine, 
only partially stopped and often in- 
duced by the use of the blower to 
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prevent the emission of smoke; hence the greater necessity of 
the use of correct size and properly located safety valves. Quite 
a number ot these formule are worked out on a grate area basis, 
which is eminently wrong, because the effectiveness of the grate 
area is dependent on the kind of fuel used, varying from anthra- 
cite to high grade, gas-bituminous, and even to other fuels, such 
as crude oils and petroleums. Other authorities use the heating 
surface of the boiler as a constant, and with this as a basis the 
evaporative efficiency of the boilers must be considered, and it 
is here that we feel we should be careful of our data. 

The committee has used an evaporation of 5.28 pounds of 
water per square foot of heating surface, and recently construct- 
ed boilers, as brought out by the tests at St. Louis, have given 
over I2 pounds, or an increase of over 100 per cent. 

I think that you will agree with me that the proper location 
of safety valves is just as important as their size; there are nu- 
merous examples of valves located on shells of boilers, attached 
to contracted steam spaces, or that have been located on pipe 
connections, that have resulted in entrained water and fluctuation 
of pressure in contracted steam spaces which has destroyed the 
valves and failed to relieve the boilers; while the same sized 
valves, when properly relocated, have worked satisfactorily. 

In connection with the third reason, the writer objects to the 
use of more than two safety valves, when they can be had of 
sufficient capacity to relieve the boiler, believing the cost and 
care necessitated in maintaining them will more than offset the 
advantage of maintaining but one size. Each valve should be 
of sufficient capacity to generally relieve the boiler under ordi- 
nary working conditions; the second valve should be provided to 
take care of extraordinary or unusual conditions and should 
only come into play sufficiently often to insure its being kept in 
working condition. In other words, we should use two safety 
valves for the same reason that we use two injectors, one to 
supply the boiler ordinarily, the second as a relief in case of 
failure of the first or upon extraordinary momentary duty being 
placed on the boiler. 
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_ The writer feels, in view of the great importance of this sub- 
ject and the small amount of absolutely accurate information 
that the committee has been able to gather this year, that the com- 
mittee should be continued; that its scope should be increased 
to cover the subject of safety valves generally, muffled as well 
as open valves, and particularly to make recommendations, in 
addition to the capacity of the safety valves, for their location ; 
that they be authorized to conduct tests to determine if any of 
the rules that are now in force are correct and if not to formu- 
late such rules as will provide us all with good working basis. 
While the diameter by which safety valves are now usually or- 
dered is quite important, a more important fact is the real area 
of outlet, and the size of this outlet will be governed not only 
by the foregone conclusions, but also by the pressure that the 
boilers carry. 





Castle Nuts. 





Committee—R. B. Kendig (chairman), J. F. DeVoy, H. P. 
Meredith, John Player, J. N. Mowery, G. S. Edmonds. 

The committee strongly recommends the application of the 
castle nut to every important bolt on the locomotive and tender. 
Reports from various railroads which have made extensive use 
of the castle nut on locomotives indicate that a very appreciable 
reduction in the number of machinery failures is the immediate 
result obtained. 

In deciding on dimensions for the castle nut it was thought 
advisable to consider two thicknesses for each size of nut. One 
series for general use and which could be applied in the tran- 
sition period to bolts already having cotter pins for retaining the 
U. S. standard finished nuts, will be referred to hereafter in this 
report as the “castle nut.” Another series, which in the larger 
sizes is considerably less in thickness than the U. S. standard 
nut, for use in service, such as on the valve motion parts, or 
other places where there is not sufficient clearance to apply a 
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nut of full thickness, or where the strain on the bolt is in shear 
and in consequence there is no direct tension on the nut, will 
hereafter be referred to as the “thin castle nut.” 

In deciding on dimensions for castle nuts and thin castle nuts, 
the committee endeavored to follow, as far as practical, the pro- 
—_ of the U. S. standard hexagon nut, with the following 
result: 


The style of nut to be hexagon. 

The width across flats, or short diameter of hexagon, to be 
same as the U. S. standard dimensions already adopted for the 
finished hexagon nut by this Association. No specific dimen- 
sions will be recommended for diameter across flats for rough 
nuts, other than that these should be practically the same as for 
finished nuts, simply allowing sufficient additional material to 
finish by grinding and buffing. 

Threads to be U. S. standard thread and number of threads 
per inch to be the same as already adopted by the Association. 

There are, however, a number of large-sized nuts used on the 
locomotive, which, on account of clearances, will not permit the 
use of the standard number of U. S. threads, and with the 
coarser threads there is a liability of their working loose. To 
take care of such cases Plate No. 4 shows the number of threads 
per inch to be used on this class of nuts, which will be known 
hereafter as the “special thin castle nut.” 

Number of castle slots, six; cut through center of flats. Sizes 
of castle nuts and thin castle nuts considered: from ™% inch to 
2 inches advancing by eighths; from 2 inches to 3% inches ad- 
vancing by quarters. 

In designing the castle nut, the first feature for consideration 
is the size of cotter pin or taper pin to be used. For this a 


formula has been devised: Diameter = — + % inch (where 
8 


“D” equals diameter of screw), using the nearest commercial 
size of cotter pin to the dimension found by the formula. 

After deciding the diameter of 

cotter the castle slot is next consid- 

ered, and for this a clearance of I-32 

sk inch between each side of the cotter 

pin and the wall of the castle slot 

was assumed. In arriving at the 

proper depth of slot, a depth 3-16 

inch greater than the nominal diam- 

4 eter of cotter was assumed as sufh- 

cient for common practice. The pro- 

portions of castle slot thus selected 


5 


1 
“8 make them susceptible to any method 
of manufacture. : 
44 Obviously the castle nut requires 
in the bolt or stud and within the 
4 castle slot, some form of cotter or 


pin to prevent the nut from turning 
on the screw, and means must be 


33 provided to insure the proper loca- 
tion of the pin hole with relation to 
3k the depth of castle slot. This feat- 


ure will be covered by a minimum 
distance from end of bolt to top of 
castle nut and another dimension lo- 
cating the pin hole with reference to 
end of bolt. Notice that the dimen- 
sion of cotter pin and castle slot, 
also dimensions of bolt end and lo- 
cation of cotter pin hole in bolt will 
be the same for both the castle nut 
and the thin castle nut. 

After deciding on the standard 
size of cotter pins to be used and 
then designing the castle slot to cor- 
respond, the next step in the design | 
of the nut was to consider its thick- 
ness. In doing this the 14-inch nut 
2 was taken as a starting or generating 

point. Then for the castle nut A 
ib inch is added to the thickness of 

U. S. standard nut and for the thin 

castle nut %4 inch was deducted. A 
ia minimum thickness of 34 inch for 

¥%4-inch castle nut is required to give 
! the proper castle slot proportions for 
the size of cotter selected. From 
this conclusion the committee was 
enabled to devise a straight line for- 
mula for the thickness of the castle 
nut and thin castle nut (Plate No. 1) 
which would give results correspond- 
ing with their conclusions as to the 
proper thickness for the 14-inch and 
the 114-inch sizes. Intermediate thick- 
nesses are obtained from the formula. 
Notice that thickness of the castle nut 
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increases by increments of % 
inch and the thin castle nut by 
increments of 1-16 inch for 
each %-inch step in size of nut 
to and including the 1%4-inch 
size. These formule if ap- 
plied to the 31-inch castle nut 
would give a thickness of 3% 
inches, and if applied to 3%4- 
inch thin castle nut would give 
a thickness of 2% inches. 
These dimensions were con- 
sidered as giving a nut entire- 
ly too heavy for practical use 
and were therefore reduced by 
Y inch in thickness, thus mak- 
ing the 3%-inch castle nut 3%4 
inches thick, and the thin HI 

castle nut 134 inches thick. A T 

re line formula was also IAMETER OF FACI 
evised covering the thickness 

selected for the 114-inch and anes 2 ee 


PLATE N@® 4 


3%-inch sizes. In these for- THIEANEDS OF _EASTEN 
mulze the thickness of castle Tonnes as 
nuts above the 1%4-inch sizes 

increases by increments of 3-16 ICKN 


inch, advancing by quarters, 
and for thin castle nuts the in- 
crement of increase is 1-16 
inch. These formule give, for 
the 15£-inch and 1%-inch sizes, \AMET 


F ie 
WIDTH OF SL 
TH OF 


a thickness in which a thirty- B PR TION OF 
second dimension is necessary oO DIAMETER OF _R 
to OSs 701 is 
- express, and to avoid this | 1m asic ee ik 
feature the next higher 1-16- ISTAN 
inch dimension is used instead 7 
of the dimension found by the |W NOMINAL DIAMETER OF 
formula. < TH OF _P 
The thickness of nuts ob- 1 | LENGTH OF COMM 
tained by these formule and ZE OF TAPER PIN WH 
the recommended dimensions cee 
ss = | i ‘ ‘8 2 e TH F TAP Pi 
are shown — graphically in 
Plates 2 and 3. The thick- 
ness of U. S. standard nut is given for comparison. Notice 
that in all the formule the equations are given for con- 


venience in terms of the diameter of screw. 

The committee wishes to submit for consideration of the As- 
sociation a form of cotter designed by Mr. Player, of this com- 
mittee, which overcomes some of the objectionable features of 
the common cotter when applied to the castle nut; one of the ad- 
vantages being, that when put in place it cannot turn around at 
will, and in consequence the liability of its rattling loose is di- 
minished. Another advantage is, that a saving in the length 
of cotter, as compared with the common cotter pin, is effected. 

In the table of cotter pins (Plate No. 4) the sizes selected 
all appear in the manufacturers’ standard list of spring cotters. 
While the practice is not general, some of the railroad com- 
panies are using a taper pin in place of cotter for retaining the 
nut, and for their convenience sizes of taper pins to be used in 
connection with the castle nut are given. The various sizes and 
lengths specified are contained in the manufacturers’ list for 
taper pins. 

In giving the dimensions for end of bolt it was thought desir- 
able to show proportions of bolt with ends reduced below bot- 
tom of thread to present a plain surface for drilling the cotter 
pin hole. This is not necessary, however, as the same result 

can be obtained by filing a groove or flat to start the drill. On 
account of the necessary reduction of thread bearing and its con- 
sequent reduction in holding capacity of the nut, reduced: bolt 
end should not be used with the thin castle nut, but instead the 
thread should be continued to the end of bolt. In preparing the 
end of bolt, so as to give protection to the thread, notice that 
the end is shown on the various plates preferably faced off flat 
for a distance equal to half the diameter of screw. The outer 
surface of end is chamfered for a distance equal to half the 
projection of bolt above nut. 

Having explained the manner of arriving at the 
mensions of the castle nut and thin castle nut, the 
—— make the following recommendations : 

A series of castle nuts having U. S. standard thread with 
Gementions as shown. 

2. A series of thin castle nuts having U. 
with dimensions as shown. 

3. A series of special thin castle nuts having outward propor- 
tions the same as thin castle nuts, but having special number of 
U. S. threads, as shown. 

4. Finished castle nuts to have diameter across the flats as 
shown. Rough nuts to be from 1-64 to I-32 in. greater distance 
across the flats than the finished nuts, to provide for finishing 
by grinding and buffing. 

5. Finished nuts to have facing washer on bottom with dimen- 
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sions as shown. 
chamfered. 
6. A series of standard cotter pins with dimensions as shown. 
A series of Player cotter pins with dimensions as shown. 
8 A series of taper pins with dimensions as shown. 
9. Bolt ends projecting beyond the bolt with cotter-pin hole 
location as shown. 


Rough nuts to have bottom corner slightly 





Fuel Economy. 
By W. C. Soguire. 





Among the first methods tried to prevent smoke was the con- 
tinuous use of the blower in connection with a generous fire 
door opening. The firemen were also instructed to fire lightly 
and with good judgment. This was followed closely by the in- 
jected steam and air into the fire box, usually over the top of 
fire through thimbles perforating the water leg; then came the 
single scoop and double scoop methods. These devices and 
methods were also used in combination with plain fire arches 
of various kinds and makes. 

At some critical period in the recent past, the operating offi- 
cials realized that the coal pile was one of the largest individual 
items of expense, being approximately 50 per cent. of locomotive 
expense for maintenance, and from motives of economy, saw 
the necessity of reducing the cost of fuel per engine or train 
mile. Interests outside of the railroad, but with official encour- 
agement, began the solving of the problem in the United States, 
while abroad the solution was in the hands of some of the ad- 

vanced mechanical officials. Public opinion, government super- 
vision and general agitation toward forest conservation, reduc- 
tion of floods and other natural causes led to the serious con- 
sideration of the reduction of fire losses caused by the “loco- 
motive sparks.” 

The way to prevent sparking is either to burn the cinders or 
not make them. This latter proposition is not entirely feasible 
in locomotive practice, as the heavy intermittent forced draft 
necessarily raises the smaller particles of coal from the grate, 
and these particles are carried with the gases into the flues and 
out of the stack. 

Tests made on the Purdue testing plant and later on the Penn- 
sylvania R. R. plant at St. Louis in 1904, have shown that from 
4 per cent. to 15 per cent. of all coal burned may be accounted 
for as cinders and sparks. Thirty-three per cent. of all the cin- 
ders and sparks made were retained in the front end, ranging 
as high as 60 per cent. Prof. Goss in “Locomotive Sparks,” con- 
cludes that spark losses are greatest when the rate of combus- 
tion is the highest and the draft is highest, but this is also af- 
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SEGIION X—X. 


fected by the character of the exhaust. ln connection with nar- 
row fire boxes worked to maximum capacity the spark losses in- 
crease to 20 per cent. The character of coal has a great deal to 
do with the amount of sparks produced, a light and friable coal 
giving the greatest percentage of sparks. 

The Pennsylvania Railroad tests show from 4 per cent. to 25 
per cent. of coal fired accounted ‘for as sparks and cinders. The 
American engines tested show the lowest ratios when compared 
with the foreign engines tested at St. Louis. The compound 
engine spark losses are away below those obtained from single 
expansion engines for total sparks thrown and caught. 

Wm. Garstang’s paper presented at the Western Railway Club 
on “Tests of Coal for Locomotive” gives results obtained from 
five kinds of coal; three tests are reported for each coal. The 
ratios of sparks to coal burned varies from 5 per cent. to 23 
per cent., and strange to relate, there is shown but a small dif- 
ference in the ratio obtained from speeds of 30 and 50 miles 
per hour. It can be taken as a general proposition that the great- 
est spark losses are obtained with the highest rate of evapora- 
tion per foot of heating surface per hour. 

From the Purdue test and those at St. Louis it was found 
that cinders and sparks have from 75 per cent. to 90 per cent. 
the heat value of dry coal. Three and one-fourth per cent. to 
4% per cent. of the contents of sparks is volatile matter, and 
from 18% per cent. to 32 per cent. is ash. These results are 
obtained with Brazil, Indiana, coal, and were determined from 
the tests made on the Purdue locomotive testing plant. 

Prof. Goss’ tests also show that the fuel value of a unit of 
sparks and cinders increases as the volume discharged increases, 
and that the size of the sparks ejected varies with the total 
amount produced. The greatest amount of sparks fall in an 
area lying between 35 and 150 feet from the center of the track, 
and the possibility of fires is greatest in these limits. 

Schleyder Device-—About ten years ago Mr. Karl Schleyder, 
then in charge of motive power on the Austria-Hungary State 
Railway, urged by public clamor and more particularly by gov- 
ernment regulations and rules, commenced a series of experi- 
ments with brick arches, looking toward smoke elimination, re- 
duction of cinders ejected from the stack and also to secure as 
great a saving in fuel consumption as possible. From single 
arches he went to a series of arches, whose function was to force 
the oxygen, hydrocarbon gases, cinders, etc., into more intimate 
connection with each other to insure their mixture and conse- 
quent combustion before they reached the flues. 

The investigations demonstrated the fact that if the gases 
could be diverted and forced through a series of flame ways with 
relatively narrow converging openings there was better com- 
bustion than if the flame ways were diverging. The heat in the 
arches, as would be expected, assists materially to heat the oxy- 
gen and other gases to the igniting point, besides intimately 
mixing them by the longer contact with the arch surfaces. 

A noticeable feature in the designs tested is that the highest 
point in the top arch is usually coincident with the center line 
of boiler. and that the top of fire door is also close to or coinci- 
dent with the center line. With all the arches it was found that 
if a relatively large volume of air was admitted into the fire box 
through the fire door, combustion was improved. In some of the 
designs, the door was composed of a series of truncated cone of 
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SEcTION Y-Y 
FIG. 6. 


steel plate placed eccentrically so that the openings at the bottom 
were larger than at the top. This was supposed to allow more 
air to flow to the lower portion of fire box than to upper. The 
door, however, was run into the box somewhat beyond the door 
sheet and so became heated. The incoming air being divided 
into thin layers took up the heat in passing over the great area 
of sheet metal of which the door was made. That the air did 
become heated is proven by the long life of these doors, showing 
the air took up the heat and prevented burning of the plates. 
Another door was made of a large number of flues. 

From these experiments the arches shown in Figs. 7 and 8 
were evolved. Here arch B was placed below main arch A and 
run back*to the flue sheet. To secure a better circulation of 
gases and to use all the arch surfaces, the arch B was perfo- 
rated and a portion of the back aperture between B and A was 
closed as at e. Air was brought in from outside the fire box 
so as to be able to use the combustion chamber between arches 
A and B. To accelerate the flow of air into the fire box, steam 
blowers were placed at the lower end of the inlet pipes to sup- 
ply air when engines were not using steam. 

This evolution brought the next logical step. With a blower 
to force air into the fire box, the intake pipe could be continued 
to the front end and connected with a hopper to the smoke arch. 
Therefore, cinders finding their way to the front end would be 
directed to the hopper by the deflector plate, and the induced 
current in the pipe R, having a less pressure than that in the 
smoke box, the cinders and some of the front end gases would 
be returned to the fire box, thence into the hollow arch, and be- 
ing mixed with air from the outside taken in at the lower por- 
tion of the intake pipe, a two-fold action was accomplished— 
smoke was eliminated by admission of air, and cinders were re- 
turned to the fire box to be consumed. 

It has been claimed by some of the railroad officials using this 
device abroad that the return flue R carried all the black smoke 
and as well as all the cinders from the smoke box back into the 
fire box. As the area of the return flue R is about one-quarter 
that of the stack and one-twentieth that of the flues, the impossi- 
bility of the proposition is apparent. There is, however, no doubt 
about the cinders; the major portion are returned to the fire 
box. That some small cinders and ash are ejected with the 
front end gases there can be no question. It was early demon- 
trated that the injected cinders striking the bottom of the 
arch had a sand blast effect on the brick, cutting through it in 
a very short time. Then the brick immediately above the tube 
was replaced by a cast steel or cast-iron baffle plate, arches B 
and C were discarded and arch A was made to suit the condi-- 
tions of the fire box and fire-door openings. 

Fig. 11 shows the complete device as used to-day on the 
Austrian State Railway. Fig. 12 shows the application to a mod- 
ern 4-6-0 passenger engine in use on one of our important East- 
ern railroads. Fig. 13 shows, in a diagrammatic way, the whole 
device. 

Mr. F. Elbel, general superintendent of railway construction, 
in an article in the Railway Workmen, of January 15, 1904, 
speaking of arches and their effect on the fire, says: “It is quite 
evident that the greater the resistance offered to the flame gases 
and cinders, and the longer the heat is retained in the fire box, 
the more advantageous will be the effects of combustion, con- 
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sequently, such devices must result in more complete combus- 
tion.” In commenting on the Schleyder apparatus Mr. Elbel 
makes the remark: “I will state that the (baffles) fire arches are 
not an absolute necessity for the proper working of the appa- 
ratus. The cleaning of flues and smoke arch is entirely elimi- 
nated, being cleaned automatically. A distinct saving in fuel re- 
sults, any kind of coal can be used, with no smoke or cinders, 
and engines steam freely. 

From the results of a six months’ test, there is shown a distinct 
fuel economy of 13% per cent. and a difference between the 
cinder caught in smoke box for that period of 11.25 baskets for 
the equipped engine to 237.75 baskets for the non-equipped en- 
gine. It is evident from these figures that these engines do not 
have effective self-cleaning front ends. 

Parsons Device.—There is also in use to-day a device, that is 
similar in many respects to the device just described, which was 
developed in New Jersey, but which does not use the brick arch, 
claiming it to be unnecessary. This device, known as the Par- 
sons, uses two intake pipes, called heater boxes, placed in the 
back corners of the fire box and terminating in two flat nozzles 
with long narrow vents so constructed as to approximately con- 
verge the two incoming jets of air about one-third to one-fourth 
the length of fire box, and also to direct the air toward the lower 
or bottom rows of flues. The heater boxes are protected by 
rings of fire brick. The bottom of the heater boxes below the 
grate are connected with intake pipes terminating in funnels or 
air scoops arranged outside the wheels. 

When standing at stations or running without steam, air can 
be forced into the fire box by means of steam blower pipes placed 
inside the heater boxes. As stated above the two devices are 
similar in general design in that air is taken into the fire box 
through tubes opening out into the atmosphere. The Parsons 
device uses the nozzles to direct and divert the air over the 
grates and coal, and depends upon the difference in pressure in 
the fire box and the outside air to force the air into the fire box 
when running. Standing or drifting, the blower acts the same 
as in the Schleyder device. The Parsons device does not return 
cinders from the front end or smoke box, nor does it use the 
arch. 

Wade-Nicholson Hollow Fire Brick Arch—The Wade-Nich- 
olson hollow arch is the result of some years of development. 
The nature of the coal and the type and dimensions of the fire 
box are carefully considered. Air is admitted to the hollow 
cores in the arch through ferrules, preferably placed in the side 
sheets or through the throat sheets. The type of the orifices 
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in the arches are shown in Figs. 18, 19, 20 and 21. Arches are 
either supported on water tubes or studs. 

In connection with the hollow main arch are the door arches 
shown in Fig. 18, air being admitted over the door through two 
2-inch ferrules or air inlets; the main air arch has two air inlets 
of two %-inch ferrules. Two types of arches for long fire boxes 
are shown in Figs. 19 and 20, used in connection with the crown 
arches placed adjacent to the crown sheet and, being hollow, 
the air is admitted through the ferrule in the side sheets. In 
Fig. 19, the air for the main arch is taken through the throat 
sheets, and in Fig. 20 the arch is set back 18 inches from the flue 
sheet. This space is bricked in on top of the grate. This is a 
very shallow fire box; there is no room for the usual construc- 
tion of arch. By this construction is formed the combustion 
chamber, which cuts off a portion of the grate area, resulting in 
combination with the crown arch, of a very efficient arch con; 
struction. Air is admitted to the arch from the ash pan in this 
particular design. 
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With the hollow arches just described, the amount of air ad- 
mitted to the fire box is limited by the areas of the ferrules, 
but that which is admitted is heated to a reasonably high degree 
and improved combustion results, which results are known to be 
greatly in excess of those secured with plain arches. Tests made 
show an economy approaching 20 per cent. over similar or the 
same engines without the arches. Plain arches are conceded to 
give an economy approximating I0 per cent. over engines with- 
out arches. There are many points in favor of their use; there 
are strong arguments against their continuance. 

With arches from 10 to 20 per cent. economy is possible, and 
where the cinders are also returned to the fire box, there is an 
opportunity for still further savings in fuel, and not the least 
of the benefits derived from any and all of these devices is 
that of the elimination of smoke. 





Four-Cylinder Compound Locomotives in Service. 





Committee—E. D. Nelson, chairman; John Howard, S. M. 
Vauclain, A. Lovell, J. F. Graham. 

The committee found it impracticable at present to secure suf- 
ficient data obtained from the use of each individual design of 
balanced compound for comparison. Most designs have been in 
use but a limited time in this country, and it was, therefore, de- 
cided to confine the investigation to a comparison between bal- 
anced compounds as a general type, and single cylinder locomo- 
tives. 

There are two natural divisions under which this subject can 
be discussed: 

1. The comparative economy based on fuel consumed per unit 
of work done at the drawbar. 

2. The comparative cost of maintenance. 

Reliable data under these two headings, and compared on the 
same basis, should tell the ultimate economy. 

There are, of course, claims made that a four-cylinder bal- 
anced compound is less destructive on track than a two-cylinder 
locomotive, but it is so difficult to measure this in cost that it will 
not be considered from that standpoint. 

The comparative fuel used should be based on records from 
road service, but the committee has not been able to secure such 
data in sufficient quantity to draw conclusions. 

The cost of maintenance involves many items, and the com- 
mittee very carefully prepared a blank covering this phase of 
the subject, and the railroads having four-cylinder balanced com- 
pounds and simple cylinder locomotives were asked to prepare 
the information on a uniform basis. Apparently costs and rec- 
ords are kept in different ways, and the data is far from satis- 
factory. 

Concerning, however, the matter as referred to in the first 
general division mentioned above, namely, the comparative cost 
of fuel for a unit of work at the draw bar, there are at hand 
valuable results of the tests on the Pennsylvania Railroad Test- 
ing Plant at the Louisiana Purchase Exposition in St. Louis, in 
1904, of four-cylinder balanced compound locomotives. 

Tests more recently made on the same plant at Altoona, with 
two-cylinder simple locomotives, fairly comparative in weight and 
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general dimensions with those tested in St. Louis, are now for 
the first time available. 


THE LOCOMOTIVES TESTED. 


There were four balanced compounds tested at St. Louis. Of 
these, two were of the lighter class and one of them had a su- 
perheater. These two will be omitted from the comparisons. 

The Atchison, Topeka & Santa Fe locomotive No. 535, and the 
New York Central & Hudson River R. R. locomotive No. 3000, 
however, were of about equal weight, and in this respect re- 
semble the two simple cylinder locomotives recently tested on the 
Altoona Plant. The attached Table No. 1 shows the principal 
features. P. R. R. locomotive No. 5266 was tested, using coal 


TABLE No. t. 
SHOWING GENERAL DIMENSIONS oF LocomoTIVES. 

















Locomotive Number. 535 3000 | 5266 3162 
Railroad Company.... | A. T. & 8. -F.| N.Y.C.& H.R, P. R. R. P.R.R 
Simple or Compound .| Compound. | Compound. Simple. Simple. 
Total weight in work- 
ing order, lbs ..... 201,500 209,000 | 184,167 184,933 
Weight on drivers, | 
working order, lbs. . 99,200 110,000 { 110,001 121,867 
Cylinders, diameter 
and stroke, inches. 15x25x26 15$x26x26 204 x 26 204 x 26 
Diameter ‘of driving 
whe ls, inches ..... 79 79 80 80 
Firebox heating sur- 
face, square feet ... 220.3 202.83 156.86 162.61 
Heat ng surface of 
tubes (water sidé), 
square feet........ 3016.71 3255.27 2471.04 2483.91 
Total heating surface | 
(water side of tubes), 
square feet........ 3237.01 | 3458.1 2627.90 2646.52 
Total heating surface | 
(fire side of tubes), 
square feet......-. 2902.05 | 3051.19 2319.26 2336.03 
Grate area, square feet 48.36 49.90 55.5 55.0 
Boiler pressure, lbs. 
per square inch.... 220 220 | 205 205 
Valves, type..... ... P'ston. Piston. Side. Piston. 
Valves gear, type .... | Stephenson.| Stephenson. | Stephenson. | Walschaerts 
. : Wagon Top,| Wagon Top,! - Belpaire, Pelpaire, 
Firebox, type........ Wide. . Wide. | Wide. Wide. 
Nunfber of tubes..... 273 | 390 315 315 
Outside diameter of | 
tubes, inches ...... 2} 2 P 2 2 
Length of tubes, inches| 225.14 191.29 | 180 180 
- ‘ - . . 
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from the same mines as that fur- 
nished for the 535 and 3000 at St. 
Louis. Locomotive No. 3162 was 
tested with gas or high volatile 
coal. 

It is now possible, therefore, for 
the first time, to make comparisons 
of two four-cylinder balanced com- 
pound and two two-cylinder simple 
locomotives, operated under testing 
plant conditions. 

These four locomotives differed in 
minor particulars apart from their 
simple or compound cylinders, but, 
as already stated, they were of about 
the same weight and tractive force. 

COMPARISON OF RESULTS. 

From Fig. 2 it will be seen that 
the steam per indicated horse-power 
of the compound locomotives tested 
is more uniform throughout the 
range of horse-power than the sim- 
ple engine. The greatest difference 
is at low horse-powers. This saving 
decreases as the horse-power in- 
creases, but if the boiler of the sim- FIG. 2. 
ple locomotive made it possible to 
continue the test to the maximum 
horse-power attainable with the com- 
pound, there might be more differ- 
ence. 

Inasmuch as the data of these tests 
for both compound and simple loco- 
motives was taken at various per- 
centages of cut-off at the different 
speeds, the statement above as to 
relative water rate and horse-power 
may be considered as obtaining un- 
der general running conditions. 

From an inspection of Figs. 3 and 
, where the performance based on 
indicated and dynamometer horse- 
power is shown, as referred to coal, 
the saving of the compound through- 
out its range of action is indicated, 
and it is to be noticed that at the 
low indicated horse-powers (Fig. 3), 
the saving with the compound is 
greater than at horse-powers of 
about 800, and trom Fig. 5 the least 
difference is shown at about 500 
horse-power; horse-powers beyond 
these figures showing increased econ- FIG. 4. 
omy with the compound locomotive. 

The advantage of compounding in adding to the capacity of 
the locomotive at speeds above those which may be called start- 
ing speeds, is clearly indicated. A boiler of the same heating 
surface on a locomotive equippcd with compound cylinders, has 
a decided advantage over one equipped with simple cylinders, 
because the consumption of steam is less with the compound 
cylinders for a given horse-power developed. 

It is, therefore, clear that a balanced compound locomotive, 
while more economical in steam and fuel than a simple locomo- 
tive, has also an increased advantage over the simple locomotive 
in capacity. 

When developing 800 dynamometer horse-power, the com- 
pound uses about 2.70 pounds of fuel per horse-power hour at 
the drawbar, and the simple locomotive uses 4.85 pounds. Thus, 
the saving of the compound over the simple locomotive is shown 
to be about 44 per cent., based on fuel, this saving varying some- 
what with greater and less horse-powers. These figures are based 
on testing plant conditions. 

As indicating the increased capacity with compound cylinders, 
there is shown on Fig. 5 a vertical line where 30,721 pounds of 
water were being used by the simple locomotive while developing 
975 dynamometer horse-power. When the compound locomotive 
was using approximately the same quantity of water, or 31,561 
pounds per hour, 1,188 dynamometer horse-power was developed, 
an increase of over II per cent. 

BALANCING. 

In the Pennsylvania Railroad report of the St. Louis tests there 
are shown diagrams which illustrate the perfection of balance 
of the locomotives, both vertically and horizontally, and on Figs. 
6 and 7 (not reproduced), similar results are shown for loco- 
motive No. 5266. 

It was made clear from the tests of the four-cylinder com- 
pounds, that great care is necessary in the design of the weight 
and location of the counterbalance in this type of locomotive, 
in order to realize all of the advantages that are possible from 
this type. 

Since the St. Louis tests, however, the method of counterbal- 
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ancing balanced compounds is much better understood, and it 
is doubtful if a simple locomotive can be as satisfactorily coun- 
terbalanced. From the tests recently made on the simple loco- 
motive, it may be possible to much more effectually balance a 
simple locomotive than has generally been thought possible. 

Locomotive No. 5266 was not observed to leave the rail at 
speeds as high as 320 revolutions per minute, or 76 miles per 
hour, and its critical speed, or the speed where severe fore and 
aft vibration began, was as high as 200 revolutions per minute, 
or 48 miles per hour. 

The method used in balancing locomotive No. 5266 was to 
place in the driving wheels weights equivalent to all of the re- 
volving and two-thirds of the reciprocating weights. 

By actual weighing of the balance weights in the wheels, the 
right main wheel was found to have 17 pounds too much; the 
left main wheel 20 pounds too much; the right and left front 
wheels were found to have, each, 2.6 pounds too much, all these 
weights being at the crank pin radius. 

SERVICE DATA. 

In regard to the cost of maintenance and the cost of fuel, as 
actually developed in road trials, or in regular road service, the 
committee has beén unable to secure sufficient data to present 
with any assurance of covering the ground in a satisfactory way. 

CONCLUSIONS. 

It has been shown in the foregoing that with the use of 
balanced compound locomotives, a very considerable saving in 
fuel and water, for the same work done, may be accomplished. 
It is equally clear from the discussion that the capacity of the 
locomotive with compound cylinders is increased. 

The figures which have been given for fuel and water are, it 
is true, obtained on the locomotive testing plant where the con- 
ditions of running are uniform, and in road service the relative 
economy will undoubtedly be somewhat changed. 

The testing plant does not give any figures on the cost of 
maintenance, and the committee, being unable to secure any data 
on this subject, is unable to give conclusions in regard to the 
ultimate economy. 
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The committee, however, is impressed, with the possible sav- 
ing in regular service of balanced compound locomotives, and 
this would undoubtedly be realized with other types of com- 
pounds, but as the results in actual service are those which must 
finally be depended upon for ultimate economy, the committee 
would recommend to the members of the association a careful 
record of performance, in order to determine how far the econ- 
omy in fuel and water can be realized, when all factors are con- 
sidered. 

The analysis already given and prepared for the purpose of de- 
termining the question of costs of maintenance, as well as the 
comparative cost of fuel, apparently covers the points involved 
sufficiently, but as already stated, the committee could not secure 
this data covering a sufficient number of compound and simple 
locomotives to draw definite conclusions. 

Some action of the association, which will secure the codpera- 
tion of railroads in preparing information on this basis for the 
next convention, might produce valuable comparisons. It is nec- 
essary to have these records of performance covering the period 
from the time the locomotive was built and placed in service up 
to and including the most recent data concerning its perfor- 
mance. 

This would involve probably considerable work in going over 
old records, but if some satisfactory conclusions could be reached 
in regard to this matter on the basis of ultimate economy, a de- 
cided step forward would be gained in railroad operation. 


PERSONALS. 





R. E. Fulmer has been appointed master mechanic of the Tre- 
mont & Gulf Ry., with office at Eros, La. 





A. C. Miller has been appointed master mechanic of the Texas 
Midland Ry., with headquarters at Terrell, ‘Tex. 





k. B. Smith has been appointed foreman of motive power and 
equipment of the Cincinnati, Lebanon & Northern Ry., at Pen- 
dleton, Ohio, succeeding John Stutter, resigned. 





F. C. Pickard has been appointed master mechanic of the Mis- 
sissippi Central and of the Natchez & Eastern Rys., with office 
at Hattiesburg, Miss., succeeding W. J. Haynen. 





The resignation of A. Bardsley as master mechanic of the 
Gulf and Ship Island R. R. at Gulfport, Miss., which was men- 
tioned in the July issue, was caused by ill-health. 





J. J. Waters has been appointed superintendent of machinery 
of the Mexican Central R. R., with headquarters at Aguascali- 
entes, Aguas, Mex., succeeding Ben. Johnson, resigned. 





H. F. Grewe has been appointed general foreman of the me- 
chanical department of the Wabash Pittsburgh Terminal in 
charge of locomotive work, with headquarters at Rook, Pa. 





G. H. Davis, master mechanic of the Clarendon & Pittsford 
R. R., has been appointed general foreman of the car depart- 
ment of the Wabash Pittsburgh Terminal, with headquarters at 
Rook, Pa. 





J. H. Gimpel, master mechanic of the Vera Cruz & Pacific Ry. 
at Tierra Blanca, V. C., Mex., has been appointed master car 
builder, with office at Tierra Blanca. R. Fitzsimmons succeeds 
Mr. Gimpel. 





W. T. Fitzgerald, master mechanic of the Wisconsin & Michi- 
gan Ry., has resigned to accept service elsewhere, and his duties 
are assumed by S. N. Harrison, superintendent, the office of 
master mechanic being abolished. 





A. J. Isaacs, foreman of locomotive repairs of the Chicago & 
alton R. R. at Kansas City, Mo., has been appointed master me- 
chanic of the Chihuahua division of the Mexican Central Ry., 
with headquarters at Chihuahua, Chih., succeeding S. E. Kil- 
doyle, resigned. 





Charles E. Fuller, assistant superintendent of motive power 
of the Union Pacific R. R., has been appointed superintendent 





of motive power and machinery, with headquarters at Omaha, 
Neb., effective July 20. Mr. Fuller succeeds Mr. W. R. Mce- 
Keen, Jr., resigned. 





W. R. McKeen, Jr., superintendent of motive power and machin- 
ery of the Union Pacific Ry., has resigned and will devote his 
entire time to the McKeen Motor Car Co., which is being organ- 
ized by E. H. Harriman, Mr. McKeen and others to build gaso- 
line motor cars for railway uses. 





George Hackney, superintendent of machinery of the Atchison, 
Topeka & Santa Fe Ry. from 1877 to 1891, died at Topeka, Kan., 
on June 19, aged 82 years. Mr. Hackney was one of the pioneer 
railroad men of the West. He was bern in England and came 
to America in 1853 and was at one time shop foreman for the 
Menominee Locomotive Works at Milwaukee, Wis., and also 
shop foreman of the Chicago, Milwaukee & St. Paul Ry. He 
was later master mechanic on the Chicago & North-Western and 
the Chicago, Milwaukee & St. Paul Railways. 





George H. Daniels, formerly and for sixteen years general 
passenger agent of the New York Central, died at Lake Placid, 
N. Y., on July 1. Mr. Daniels was born in 1842 at Hampshire, 
Kane County, Ill. In 1857 he worked as rodman on an engineer 
corps of the North Missouri, now part of the Wabash, but his 
railroad career practically began in 1872, when he was appointed 
general freight and passenger agent of the Chicago & Pacific, 
now part of the Chicago, Milwaukee and St. Paul Ry. In 1880 
he was made general ticket agent of the Wabash, St. Louis & 
Pacific, now the Wabash R. R. Two years later he became com- 
missioner of the Iowa Trunk Line Association and also com- 
missioner of the Colorado Railroad Association. In 1884 he was 
also made commissioner of the Utah Traffic Association, and 
two years later became commissioner of the Central Passenger 
Committee. The next year he was appointed assistant commis- 
sioner of the Central Traffic Association and chairman of the 
Eastbound Passenger Committee. In 1887 he was elected vice- 
chairman of the Central Traffic Association and chairman of 
the Eastbound Passenger Committee. In 1889 he was appointed 
general passenger agent of the New York Central & Hudson 
River R. R., and as the creator of the very efficient advertising 
department of that company became known throughout the 
world. He was relieved of the heavy responsibilities of the pas- 
senger department in 1905, and resigned in May, 1907. 


ErraTa.—In the tabular comparison of recent locomotives, 
page 230 of the June, 1908, issue, will be found two typograph- 
ical errors as follows: Under the head of Pacific type locomo- 
tives, the ratio, “T. E. x diameter drivers — total H. S.” for 
the Erie locomotives should be 699 instead of 669, as shown. 
Also the ratio of “Total heating surface ~ cyl. volume” for the 
Baldwin balanced compound of the A. T. & S. F. Ry., shown 
in the eleventh column, should be 310. instead of 3.10. 





Forests Fast DisAppEARING.—The forests of this country, the 
product of centuries of growth, are fast disappearing. The best 
estimates reckon our standing merchantable timber at less than 
2,000,000,000,000 feet. Our annual cut is about 40,000,000,000 
feet. The lumber cut rose from 18,000,000,000 feet in 1880 to 
34,000,000,000 feet in 1905; that is, it nearly doubled in 25 years. 
We are now using annually 500 feet board measure of timber per 
capita, as against an average of 60 feet for all Europe. The 
New England supply is gone. The Northwest furnishes small 
growths that would have been rejected by the lumberman thirty 
years ago. The South has reached its maximum production and 
begins to decline. On the Pacific coast only is there now any 
considerable body of merchantable standing timber. We are con- 
suming yearly three or four times as much timber as forest 
growth restores. Our supply of some varieties will be prac- 
tically exhausted in ten or twelve years; in the case of others, 
without reforesting, the present century will see the end. When 
will we take up in a practical and intelligent way the restoration 
of our forests?—James J. Hill at the Governors’ Conference: 


